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STATE OF NEW YORK. 



No. 11. 



IN ASSEMBLY, 



January 14, 1869. 



ANNUAL REPORT 

OF THE STATE ENGINEER AND SUEVEYOB ON THE 
NEW YORK STATE CANALS FOR THE FISCAL YEAR 
ENDING SEPTEMBER 30, 1868. 



Office of the State Enoinbbb asd Subveyob, 

Albant, Jamuary 14, 1869. 



I 



; Hon. TsuMAN G. Younglove, 

Speaker of the Aaaemth/: 



Sir — ^I have the honor to transmit herewith to the Legblature my 
Annual Beport on the canals of the State, for the year ending Sep- 
tember 30, 1868. 

Yours, very respectfully, 

VAN E. EIOHMOND, 

SM» En^gineer a/nd Surveyor. 
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EEPOET. 



Office of the State Engineer and Subveyob, ) 

Albany, January 14, 1869. ) 

To the Honor able the Legislature of the State of New York : 

The State Engineer ajid Surveyor, in obedience td the provisions of 
act, chap. 377, Laws of 1850, has the honor to submit herewith his 
Annual Report for the fiscal year ending September 30th, 1868. 
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ENGINEER DEPARTMENT. 

* 

By act, chap. 477, Laws of 1865, the Canal Board authorized the 
appointment of three Division and three Resident Engineers ; and 
by act, chap. 794, Laws of 1866, the Board was authorized to appoint 
an additional Resident Engineer in charge of the Cbenangoi Canal 
Extension. The existing laws, therefore, only recognize seven official 
engineers. 

The subordinate engineers are appointed by the State Engineer and 
Surveyor and Canal Commissioner in charge, upon the recommenda- 
tion of the Division Engineer. The oflices of the Pivision and 
Resident Engineers are located as follows ; 

At Albany, for the Eastern Division. 

At Syracuse, for the Middle Division. 

At Rochester, for the Western Division. 

At Owego, for the Chenango Extension. 

The expenditures on account of the engineering department for the 
fiscal year ending September 80th, 1868, amounts to $81,260,00, as 
follows: 

Eastern Division •. , , • $24,753 03 

Middle « 39,680 98 



Western « 
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4 AimUAL BEPOBT OF THE 

The following shows the amount of work done nnder the supervision 

of the Engineer Department during the fiscal year : 

Eastern Division $179,718 71 

Middle " 376,392 70 

Western " 132,393 36 

Total $688,504 77 



The cost of engineering equals 11 yV P®r cent upon the whole 
amount of work done. The engineering expenses includes a large 
amount not properly chargeable to construction work, being for the 
supervision of " contracts for ordinary repairs," cross-sectioning and 
computing quantities for thorough repairs of completed canals, 
making and revising plans for rebuilding structures, &c. 



CANALS. 

The State canals, for convenience in construction and the superin- 
tendence of repairs, are divided into three divisions, Eastern, Middle 
and Western; each under the charge and supervision of a Canal Com- 
missioner, a Division and Kesident Engineer. 

Eastern Division. 

KameB of canaLi* Miles. 

Erie canal from Albany to east bank of Oneida Lake canal, 133.58 
Albany basin (called one mile for tolls by chapter 200, 

Laws of 1849) 77 

Port Schuyler and West Troy side cut .35 

Pond above Trov dam 3.00 

Champlain canal and Waterford side cut 66.00 

Glen's Falls feeder and pond above / 12.00 

Black Eiver canal 35.33 

Black Eiver feeder and pond above dam 12.09 

Delta feeder 1.38 

Black Eiver improvement • ^ . . . . 42.60 

Total miles 307.00 



This division wa» in charge of D. 0. Jenne up to the 1st of Decem- 
ber last, Division Engineer, and O. L. Wetmore, Eesident Engineer. 
Upon Mr. Jenne's resignation, Mr. O. L. Wetmore was appointed 
Division Engineer, and was in charge of thp division up to February 
fiOth. The division is now in charge of E. H. Crocker, Division 
Engineer, and Peter Hogan, Resident Engineer. 
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state bnginseb a3xd subveyob. 5 
Middle Division. 

Karnes of canals. MUes. 

Erie canal from east side of Oneida Lake canal to east line of 

Wayne county 68.58 

Oneida Lak« canal 6.00 

Osw^o canal 88.00 

Cayuga and Seneca canal 22.77 

Crooked Lake canal 8.00 

Chemung canal and feeder ^ 39.00 

Chenango canal , 97.00 

Oneida Kiver improvement 20.00 

8eneca Kiver towing path , 6.00 

Baldwinsville canal .....# 1.00 

Cayuga inlet 2.00 

Limestone feeder , 80 

Butternut feeder 1.55 

Camillus feeder 1.00 

Total miles 810.70 



This division was in charge of William H. H. Gere to the 20th of 
February last, and now in charge of M. S. Kimball, Division Engineer, 
and Howard Soule, Jr., Besident Engineer. The Chenango canal 
extension was in charge of B. M. Hanks to the 1st of June, and now in 
charge of Charles L. McAlpine, Resident Engineer. 

Westbrit Division. 

Karnes of canals. Miles. 

Erie canal, from east line of Wayne county to Buffalo 148.50 

Genesee Valley canal, from Rochester to Millgrove 118.50 

Dansville branch of this canal, from junction at Spraker's to 

Dansville 11.00 

Genesee feeder at Rochester 2.25 

Genesee feeder at Oramel .75 

Total miles .'. 276.00 



This division was under charge of W- W. Jerome, as Resident and 
acting Division Engineer up to his resignation, February 20. Since 
which time it has been in charge of Daniel Richmond, Division 
Engineer, no Resident Engineer having been appointed to the 
vacancy. 

From the above statements it will be seen that there are 893.70 
miles of navigable canals and feeders, and there are also 5.68 miles 
of unnavigable feeders, making a total of 899.38 miles of canals and 
feeders under the supervision of this department, exclusive of the 
Chenango canal extension in process of construction. 
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CANAL STATISTICS. 

Statement of total length namgcMe mUes of canals^ feeders and rivers^ 
with lakes J cormected artificially with canals in New l^ork State. 

HUes. 

Total lengtli of artificial canals and feeders 893.70 

Length Hudson river, New York to Waterford . » 155.00 

Lake Chcunplain, Whitehall to House's Point 111.00 

Oneida lake 22.00 

Cayuga lake 89.00 

Seneca lake • 85.00 

Crooked lake 19.00 



MbA. 



Total 1,274.70 



1BSii±SSS=SSXA 



Bridges. 

The total number of bridges upon all of the State canals is one 
thousand three hundred and eighteen, as follows : 
Upon the enlarged canals, viz: The Erie, Oswego, Cayuga and 

Seneca, bridges of not less than seventy-two feet clear span ; 

Street and road bridges of iron 161 

Street and road bridges of wood .' 236 

Farm bridges of iron ; 6 

Farm bridges of wood 192 

Tow path and change bridges of iron 1 

Tow path and change bridges of wood 31 

627 

Bridges of not less than fifty feet span, located upon the 
Champlain, Chenango, Black River, Oneida Lake, Che- 
mung, Crooked Lake and Genesee Valley canak \ 

Street and road bridges of iron^ w 19 

Street and road bridges of wood 328 

Farm bridges of wood » » 320 

Tow path and change bridges of wood . . * » 24 

691 

Total 1,318 



The approximate length of canal bridging from the foregoing is as 
follows : Total length of iron bridges, 2| miles ; total length of wood 
bridges, 13J miles ; total, 16^ miles. 
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Locks, 



NAMB OF CAKAL. 



Erie canal ^57 double, 15 single) 

Navigable leedera of same 

Champlain canal 

Pond above Trov dam 

Oleums Falls feeder and pond . . . 

Black River canal , 

Black River feeders 

Black River improvement 

Oneida Lake canal , 

Osweeo canal 

Onel& River improvement . . . , 

Seneca River towing path 

Baldwinsvllle canal 

Caynea and Seneca canal 

Crooked Lake canal 

Chemnng canal and feeder 

Caynga inlet 

Chenango canal , 

Genesee Valley and feeder 

Dansville branch 



Length in 
mues. 



851.78 

8.35 
66.00 

8.00 
12.00 
86.88 
18.47 
43.50 

6.00 
88.00 
90.00 

6.00 

1.00 
38.77 

8.00 
89.00 

8.00 

97.00 

116.50 

11.00 



898.70 



Nmnber of 
locks. 



72 
88 



109 

1 

7 

18 

3 



1 

11 
87 
63 

1 
116 

114 



565 



Feet Of 
lockage. 



654.80 

iwiso 



183.00 
1,083.36 

!6o 

.85 
7.86 

8!66 

76.61 
877.88 
604.88 

**i,* 015.88 

1,046.80 

83.50 



6,388.79 



Feet lockage 
per mile. 



1.86 



11.00 
80.68 



10.88 
4.07 
0.89 



8.00 

8.86 

84.78 

13.95 



10.46 
8.96 
7.50 



5.9 



^ Placing the looks upon the Erie canal m a single line, their 
aggregate length is 2} miles ; and together with the Oswego, and 
Caynga and Seneca, 3f miles ; and upon the lateral canals 13 miles, 
making a total continuous line of 16f miles. 
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Feeder%. 
The following embraces all the available feeders for supplying the 
Erie canal with water during the dry season, with approximate cost 
of each, paid from enlargement fund : 



NAME OF'FEEDER. 



Mohawk River at Cohoet 

BexfQid Flats feeder 

Schoharie Creek feeder 

Rocky Rift feeder 

Little Falls feeder 

nion Creek feeder 

Chenango canal 

Butts' Creek 

Mohawk feeder at Rome 

Black River canal at Rome 

Oneida Creek feeder 

Cowassolan creek feeder 

Brieville reservoir 

Chittenangp Creek feeder 

CazenoviajLake reservoir 

Be Rnyter reservoir, throagh . . . 

Limestone Creek 

Orville (Bnttemat Creek) feeder 

Camillas feeder 

*Skaneateles Lake reservoir 

tOenesee River feeder. 

Qenesee Vallev canal 

Oak Orchard Creek feeder 

Lake Brie, Buffitlo 



3 

! 



1844 
1845 
1866 
1848 
1888 
1886 
1888 
1868 



1885 

1868 
1860 
1840 
1857 
1868 
1859 
1868 
1848 
1844 
1896 
1842 
1840 
1866 



Source of supply. 



Cliamplain canal . . 

Mohawk River 

Creek 

Mohawk River 

Mohawk River 

Creek 

Throagh lock .... 

Creek 

Mohawk River 

Throagh lock 

fIfUAk' 

Creek 

Reservoir ) 

Creek and ouUet. > 

Reservoir 

Reservoir 

Creek and outiet. ) 

Creek 

Creek 

Reservoir 

Qenesee River 

lliroagh lock 

Creek 

Lake 




61 

78 

87 

96 

110 

194 

195 

196 

140 

148 

• • • • 

158 

■ • • • 

158 

161 
176 
185 
969 



308 

860)tf 



Total cost enlat^ment feeders 

Total cost original Erie canal feeders , 



4 

Is. 

CO 



6,670 
10,979 

6,800 
10,609 

12,648 
800 
911 

1,400 
11,766 

1,994 

1,600 
890 

9,130 
960 

9,681 

8,979 
210 
460 

1,600 

7,590 
860 
861 

1,400 
85,000 



191,867 



Total cost 
of feeder. 



$96,000 00 
80,000 00 

190,000 00 

19,500 00 

1,000 00 



580 00 
95,976 86 



84,498 00 
10,089 66 
86,837 08 
7,565 83 
10,884 78 
158,878 90 
14,871 30 
46,000 00 
11,827 68 
14,997 65 
49,760 54 



99,729 49 



1701,848 79 
101,147 00 



It appears from the foregoing statement that the total quantity of 
water received into the Erie canal from its numerous feeders is 
121,867 cubic feet per minute, equal in volume to a river 198 feet 
wide, seven feet deep, flowing with a surface velocity of one and one- 
fourth miles per hour. 

NuTtiber^ eostent cmd a^pproximate coet of structures v^pon the Erie 

ca/nal. 



Quantities. 



437,869 
516,959 
540 sets 
540 do 
67 do 
13 single 
9 do 
5 do 
94,285 
ft. 368 
11 
190 
94 



Kind of Btractares. 



Square feet flo(Hing in 158 iron bridges .... 
do do 389 wood bridges... 

Bridge abatments 

do embankments, Ac 

Double locks, aggregate length 9, 888 feet. . 
Locks, ao do 9,415 

Guard locks do do 345 

Weigh locks do do 787 . . 

Lineal feet of trunk in 89 aqueducts , 

do waate waUs, waste.wiers . . . , 

Stop gates 

Stone arch cidverta, aggregate spans 1, 593 
Composite do do do 436 

Total approximate cost of Btructures. . , 



Price. 



81c. 

88 c 

$2,760 

1,800 

78,860 

31,560 

28,000 

47,006 

310 

49 

9,000 

4,000 

1,700 



Amount. 



$364,678 89 

196,178 49 

1,485,000 00 

972,000 00 

4,900,460 00 

441,840 00 

46,000 00 

985,180 00 

7y619,860 00 

99,946 00 

92,000 00 

760,000 00 

169,800 00 



$16,494,918 81 
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Stoitement shmoing the total cost of construction of the NefUb York 
8t(Ue ccmalsy together vyith the cost of repairs j mamtencmce wnd coir- 
lection ; also the total a/mount of tolls received from each. (JEach 
. ca/nal ts credited with the amount of tolls upon the tonnage contri- 
buted to the JEriCj and charged with its proportion of repairs wnd 
mmntenance upon the same.) 



NAME OS' CANAL. 



Brie and Cbamplain *,.. 

OflWego • . . , 

Cayttga and Seneca > . . 

Chemnng • • . 

CrookeoLake > 4 

Chenango > . 

Black Iflver 

Genesee Valley « > 

Oneida Lake it 

BaldwlnBville 

Oneida River improyement 

Seneca River towing path 

Cayuga inlet 

Totals ».... 





BXFBNDITUBBS. 




For constrac- 


For repairs, 


Total for con- 


tion, enlarge- 


maintenance 


Btraction, 


ments and 
Improvem'ts. 


andcollect^n. 


AC. 


$46,018,384 


$18,900,888 


$68,918,867 


8,^949 


fSS'S? 


8,180,106 


1,630,643 


1,800,044 


8,730,666 


1,378,861 


1,704,649 


^•2S'H9 


833,887 


460,874 


798,661 


8,783,134 


1,023,(M6 


5'22i'152 


. 8,384,779 


496,866 


8)733,646 


6,837,818 


1,689,808 


7,617,116 


64,887 


133,334 


188,071 


83,666 


36,085 


48,691 


146,994 


86,006 


171,999 


1,488 


80 


1,606 


3,968 




8,968 






$64,710,883 


$84,877,106 


$89,067,940 



RSOBIPtS. 



From tolls. 



$81,0^,168 

9,388^880 

8,184,800 

8,018,675 

630,416 

787,886 

848,606 

1,806,918 

66,180 

1,861 

804,888 

6,861 

4,696 



$97,636,066 



Comparative statement shovmig the receipts per ton per rmle for 
tra/nsportaMon over the New York Centrcil^ Erie Mailway^ amd 
the Jyew York State Ca/nals ; the tonnage of each^ with percentage 
of gain and loss each year^from 1854 to 1864, inchcswe: 





Nxw TOBK Cbntbal. 


JEbiS RAHiWAT. 


Nsw ToBK Stath Caxalb. 


FISCAL 
TEAR. 


• 

Number of tons 

moved 

one mile. 


i4 
P. 

fl s « 




Number of tons 

moved 

one mile. 






Number of tons 

moved 

cme mile. 


fll 


P. 

is3 




Re« 

ceipts 


Re- 
ceipts 




1864 

1866 

1866 

1857 

1868 

1869 

1860 

1861 

1863 

1868 

1884 


81,168,080 
99,606,836 
146,788,678 
146,878,776 
143,691,178 
167,136,000 
199,381,893 
887,393,974 
396,968,498 
813,196,796 
814,081,410 


as! t 

46. t 

o.»t 

8. - 
10. t 
86. t 

80. t 

81. t 
6>^t 
0.6t 


3.06 
3.80 
3.97 
3.13 
8.69 
8.18 
8.06 
1.96 
3.88 
8.88 
8.90 


180,806,084 
160,673,996 
188)468,046 
167,100,860 
166,805,686 
147,137,039 
814,064,890 
861,860,137 
861,098,386 
403,670,861 
433,013,644 


• • • • • 
14. t 
81. t 

0.8- 
11. - 
46. t 
17. t 
89. t 
16. t 

6Xt 


8.67 
8.43 
8.48 
8.46 
3.83 
8.17 
1.84 
1.78 
1.89 
3.09 
8.41 


668,669,044 
619,170,661 
693,009,608 
484,760,864 
664,843,095 
644,809,073 
809,634,606 
863,633,607 
1,133,648,430 
1,084,180,033 
871,836,180 


4K- 
18.- 

16Xt 

3X- 

48Kt 

6Xt 
80. t 

16. - 


0.88^ 

0.94>i 

1.11 

0.80 

0.80 

0.68 

1.00 

1.06 

0.96 

0.87 


Total... 


8,133,078,618 




3.60 


8,687,374,914 




W • MW 


8,176,808,066 




0.91 



t For percentage gained, and - for loss. 

From the foregoing, the average receipts of the New York Central 
were 2,^ cents ; Erie, 2//^, and New York canals tVt cents per ton 
per mile, or the average of both roads 2f times the cost upon the 
cccnals. 
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Th« tot^ value of the total toniif^ of the New York State canals 
for 1864 was |274,500,000. The value of total tonnage arriving at 
tide-water from the Erie and Champlain was $145,500,000, and the 
value of wheat and floor which came to the Hudson river for this 
year was $48,333,333. 

Statement showinff : 1. T?ie toUa onaMthe ca/nala m the State (ind^t- 
dmg rents from surplus waters), recewed in each fiscal year from, 
1846 to 1866, 2. The cost of r^wi/rs and collection of tolls. 
3. The percentage which the cost of repairs and maintenance of all 
the canals hea/rs to the gross amount of tolls. 4. The sti/rphis 
s each year after paying the cost of mami&nance. 5. The 
'" me tot<d movement on all the camAdsfrom 1846 to, mid 
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Totota 


t«tt.ei^4ioi» 


SlS,4»,StS OT 




»«.8B0,oeTa» 





TM1I7 BTange of groM tolls... 
Yetrlj aienige of coet of rraSt 
Twr^ aierajta of earplOB teyei 
Nora.— The »boye table 
uiuice oT ill the auuli <n t)i 

ioteraetand prlnclp^ot tt 
tables no sccoant Is madtj v* iuuucyd i 
derived from the caDsli, Sepsnte itatet 
eiiwnd1tiu«a fOr CDUectloii, sttperintsudi 



twenty Tears' evblbit of the receipts from lolls and cost of malnte- 
« eince l£e CoaMltatlon of 1846 went Into eObct, as well as the snnDBl 
the capital of the Sinking Fmide and Dsed in the payment of ths 
it chan»d b> the CoastltaClon npon the canal reveaaeB. In theee 
lonejB receiTcd rrom taxes, or oflier sonrces of reienne than (hose 
■ theie tales will IM given In the proper tables. The 
repairs have been liuigely In eicess of the estimalea 
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Statement %hovAn/g origmdl cost of the oandUj vruiMmg einla/rge/nwni, 
and extensions^ tke 
repoA/rs^ mmntencmce, 
receipts from canals j mchidmig legal interest on same^ (md' the 
revenues oont/rHmted to the Erie amd CharapUmi canals hy the lateral 
canaisy from completion 'wp to amd vncLuavng 1866 ; as prepared hy 
the Auditor^ in a/nswer to a resolution from the ConetilvMonal 
Convention. 



CAKAT«8. 


Cost of constme- 
tion, enlaigem*t, 
extension and im- 
provement. 


Interest on cost 
of construction, 
Ac. 


Cost of repairs, 
maintenance, 
and collec- 
tion. 


Interest on cost 
of mainte- 
nance, Ac 


Erie and Champlain 

Oswego 


$46,018,884 19 

8,490,949 84 

1,680,648 60 

1,378,861 86 

883,887 87 

8,788,184 19 

8,834,779 66 

6,837,818 73 

64,837 68 

88,666 14 

146,994 08 

1,488 88 

8,968 16 


$69,888,418 84 

8,174,067 96 

1,863,887 78 

1,685,704 70 

636,896 06 

6,119,376 39 

4,454,^3 93 

7,969,086 80 

89,453 68 

16,077 88 

146,098 48 

668 08 

438 61 


$17,668,681 80 

1,813,671 48 

680,060 83 

1,189,770 80 

368,888 78 

970,169 48 

446,011 86 

1,406,843 66 

188,384 98 

85,085 86 

86,006 60 

19 64 


$81,196,944 68 

1,786,991 48 

768,060 81 

970,609 36 

886,180 06 

746,688 48 

870,891 78 

1,811,081 19 

117,089 48 

7,674 63 

18,880 66 

19 99 


Caynga and Seneca 

Chemung 


Crooked Xftk© . x . ^ ........ . 


Chenango 


Black River 


Genesee Valley 


Oneida Lake 


Baldwinsville 


Oneida River improvement . 
Seneca River towing path. . 
Cayuga inlet 










$64,710,886 94 


$96,786,664 89 


$34,877,114 76 


$87,968,896 77 



CAKAI^R. 


Aggregate cost of 
each canal, inclu- 
ding cost of main- 
tenance and leeal 
interest on costof 
construction. 


Aggregate cost of 
each canal, inclu- 
ding cost of main- 
tenance and legal 
interest on cost of 
construction and 
maintenance. 


Aggregate re- 
ceipt or in- 
come fW>m 
each canal, 
with interest 
thereon. 


Revenues con- 
tributed to the 
Erie and Cham- 
plain canals by 
the lateml ca- 
nals. 


Brie and Champlain 

Oswego 


$188,806,874 88 

8,477,668 61 

8,608,880 64 

4,048,786 86 

1,197,466 11 

8,871,660 97 

8,184^084 88 

16,308,341 77 

877,636 18 

64,668 73 

818,097 94 

3,069 95 

8,891 77 


$164,000,818 96 

10,818,660 09 

4,861,989 76 

6,019,486 18 

1,868,646 17 

9,617,868 45 

8,894,836 61 

16,418,833 96 

895,514 60 

78,343 84 

886,878 60 

8,079 94 

8,891 77 


$193,466,779 m 

4,416,967 01 

1,740,049 43 

884,816 98 

94,840 87 

1,804,040 86 

168,900 89 

1,168,085 48 

133,060 84 

8,340 76 

868,798 18 

8,848 10 

7,166 19 


"iiiio'eoo'eo 


Caynga and Seneca 

Chemunff 


878,783 86 
1,666^801 84 


CrookedTiake 


478,048 64 


Chenango 

Black ^ver 


198,976 40 
198,087 00 


Qenesee Valley 

Oneida Lake 


676,048 46 


Baldwinsville 




Oneida River improvement. 
Seneca River towing path. . 
Cayuea inlet 














$188,834,606 68 


$810, 093, 608 85 


$808,619,61008 


$11,069,573 80 
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Sala/nce sheet^ showing the net gcmi a/nd loss to the State of each canalj 
as deduced from the foregoing tables^ as prepa/red ly the Auditor 
of the Ca/nal Departmentj upon a resolution from the Constitu- 
tional Convention, 



CANALS. 



Brie and Champlain 

Oswego 

Cftynga aad Seneca. 

Ghemanff. 

CrookedXake 



Chenango 

Black Ruer 

Genesee Valley 

Oneida Lake 

BaldwinsvUle 

Oneida River improvement 
Seneca River towing path . . 
Cajroga inlet 



Total 



Cost. 



Pbovit. 



Crediting each lateral canal 
with Its tolls proper, and 
charging it witn its cost of 
constmction, maintenance 
and repairs, charging and 
crediting interest at seven 
per cent. 



$S, 797, SOB 08 

a, an, 800 88 

4,184,619 14 

1,909,805 80 

8,418,319 60 

8,981,495 79 

16,966,987 58 

979,488 76 

701,109 50 



146,966,940 05 



Present cost to the State of the entire canal 
system 



Total 



188,456,660 61 



96,8«>50 
6,968 16 
8,774 49 



$38,491,947 78 



•7,478,999 97 



$46,966,940 06 



Cost. 



F&oirr. 



Crediting each lateral canal with its 
tolls proper and tolls on its con- 
tribotion to tiie Brie and Cham- 

{>lain canals, and charging it with 
ts own cost of constntction, 
maintenance and repairs; also, 
with its proper proportion of the 
cost of maintenance of the Erie 
and Champlain canals, diaiging 
and crediting interest at seven 
per cent. 



$198,491 90 

1,767,901 88 

406,086 87 

8,998,48160 

8,108,966 80 

14,801,989 47 

979,468 76 

70,109 59 



$88,968,016 96 



$98,106,896 01 
9,960,648 18 



96,849 59 
6,965 16 
8,774 49 



$96,095,968 86 



t7, 179, 759 60 



$88,968,016 96 



3x: 



* To September 80^ 1866. 

t Crediting the lateral canals with tolls received to December 81, 1866. 

NoTB.— The apparent discrepancy of $801,989.67 in the above balance sheet is acconnted for from 
the fitct that the result in one case is obtained from the account for JbeoJ yww, the entire period 
closing with September 80, 1866, while the result obtained in the other covers the entire nerioa (with 
the exception or the account of the Brie and Champlain canals), ending with December 81, 1866— the 
discrepancv being the amount of revenue or toUs received frt>m the lateral canals from October 1 to 
December SI, 1816 and the difference in interest. 

In ascertaining the amount of tolls contributed by the lateral canals to the Erie, it was necessaij 
(in order to report during the sitting of the Convention) to obtain the result from each vear of navi- 
gation, instead of for each iiscal year, and this plan ihvors the lateral canals to the extent of three 
months' receipts of tolls, without the charge of maintenance and repairs for the corresponding 
period. If there had been time to ascertain Uie contributions by iiscal years, the apparent aggregate 
cost to the State otaUthe eanaU would have been alike in both results ; there would simply have been 
a difference in the distribution of the cost 



14 



AXNUAL BBFOBT OF THK 



toMuige of hoots hwilt and registered 

1859. 



TONS. 


1860. 


1660. 


1861. 


1868. 


1868. 


1864. 


1866. 


1666. 


Total 


Total 
tonnage. 


800 

980 

860 


• • • • 

• • • • 

8 

» • • • 

« • • • 

• • ■ • 

• • • • 
■ * • • 

4 

• • • • 


• • ■ • 

• • • • 

9 

• ■ ■ • 

• • • • 

• • • a 

8 
**83 

• • • ■ 

"60 

• • • • 

17 

*'i4 

• • • • 

8 
8 
8 
6 
88 
.... 
6 
4 

• • • • 

66 

18 
4» 

86 

49 

10 

4 

8 

8 

8 

1 

1 

• • • • 

'■■« 

• • • • 


1 

• • • » 

15 
6 
8 

18 

41 

6 

169 

1 

16 

86 
6 
8 
1 

87 
1 

19 
1 
8 
8 

16 

• • • • 

• • • • 

6 

1 

67 

19 

41 

86 

48 

10 

6 

8 

6 

• • • • 

8 

• • • • 

1 

• • • • 

• • • • 

1 

1 

• • • • 

• • ■ • 

• • • • 

• • • • 


• • • • 

8 

8 
1 
8 

88 

87 

16 

898 

8 

6 

11 

88 

• • ■ • 

4 

68 

• • « • 

13 
8 
4 

1 
13 

7 
4 
6 

• ■ • • 

194 
81 
61 
1 
4 
8 
1 

• • • • 

• • ■ • 

• • • • 

8 

1 

• • • • 

1 

1 
8 
1 

• ■ • • 

• • ■ • 

8 

• • • • 


• • • • 

• • • • 

• • • • 

• » • • 

8 
8 

68 

• • « » 

864 

• • • • 

25 
70 

• ■ • • 

8 

9 

84 

• • • • 

14 

• • ■ • 

16 

8 

16 

• • » • 

8 
6 

• • • • 

61 

14 

109 

8 
18 

7 
10 

• • • ■ 

6 

• • • 

5 
6 

» • • • 

• • • • 

9 

• • • 

4 

• • • • 

• • • • 

1 

• • • • 


• • • • 

• • • • 

• • • • 

1 

8 

11 

80 

• • • • 

98 

• • • • 

8 

7 

• • • ■ 

• • • • 

8 

84 

• • • > 

15 

• • • • 

8 
6 
6 

• • • • 

4 
8 

• • • • 

88 
88 
66' 

4 
19 

1 

7 
• » . . 

6 

• • • • 

1 
8 

• • • • 

• • ■ • 

• • • • 

1 
1 

• • • • 

• • • • 

• • • • 

• • » • 


• • • • 

• • • • 

4 

8 
4 

4 
19 

• • • • 

46 

• • • • 

• • • ■ 

4 
■ "8 
***8 

• • • • 

8 

t • • • 

8 
8 

6 

» » . • 
4 
6 

• • • • 

11 
6 

87 
8 
8 
6 
6 

• • • • 

8 

• « • « 

1 

• • • • 

• • • • 

• ■ ■ • 

1 

• m • • 

1 

• ■ • • 

• • • • 

• • • • 

8 


• • • • 

• • • ■ 

8 
40 
86 
84 
48 

• • • 

68 

• • • • 

• • ■ • 

4 

• • • ■ 

• • • « 

4 
11 

• • • • 

5 

• • • • 

7 

4 

81 

* is 

8 

• • • • 

7P 
81 
66 
8 
6 
4 
4 

• • • • 

4 

• « • • 

1 

« • • • 

• • • r 

• • • • 

• • » • 

• • • ■ 

1 

• • • • 

• • • • 

1 

• • • • 


1 
8 

48 

64 

48 

61 

894 

81 

967 

8 

50 

816 

27 

66 

80 

880 

1 

96 

18 

144 

881 

606 

86 

88 

166 

6 

868 

618 

1,186 

803 

1,888 

1,883 

983 

666 

778 

848 

628 

187 

168 

41 

78 

80 

81 

12 

16 

18 

6 


800 

660 

10,600 

18,980 

9,660 

18,986 

04,660 

4,410 

197,400 

666 

9,600 

88,700 

9,860 

8,800 

49,600 

146 

1,680 

18,790 
87,696 
78,960 
10,080 
8,740 
18,150 
680 


840 

380 

286 , 

290 

^10 , 

800 ,.... 


196 , 

190 


180 


18 

• • • ■ 

7 

• • • • 

11 

• • • ■ 

1 

• • • ■ 

8 
1 
9 

• • • • 

• • • • 

1 

8 

14 

6 

88 

8 

86 

81 

16 

4 

8 

10 

1 

8 


175 ,. 

170 ,. 


160... 

150 


146 

140 : 


186 

180 , 




120 , 


115 ,, 


106 




86,800 

58,886 

101,860 

26,766 

105,840 

90,975 

64,610 

86,076 

46,880 

18,980 

26,400 

8,416 

6,790 

1,487 

2, ISO 

760 


gs 




86 








66 




66 




40 .......................... 


86 








26 








680 


16 


1 
1 
1 


180 




160 


5 


60 




10 










906 


404 


615 


908 

4m 


771 


899 


300 


486 


1ft, 850 


1,891,407 



COST OF TRANSPOBTATION UPON THE ENLARGED 

CANALS— 1867, 

"WjTH HOBSE POWEE. 

On canals, the cost of movement depends upon the burthen of 
boats and the amount of lockage ; on railroads, upon the grades and 
curves, which affect the economy of transportation. 

To determine the comparative cost of transportation between rail- 
roads and canals, both should be reduced to level grades ; that is, the 
increased expense overcoming grades and curves reduced to its 
equivalent of level road, and the time or detentions in passing locks^ 
to that of uninterrupted navigation, or to a uniform speed of two 
miles an hour* 
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Thua, taking the speed of freight trains at 15 miles an hour, the 
resistance on a leyel is=9y'j lbs. per ton, and the total resistance due 
to a 30 feet grade is=[(»|f V'+8)+(2240X7||if)]=22.04 lbs. Assum- 
ing the length of incline at 10 miles, its equivalent of level road 
would equal (*f :|* of 10) 23.72 miles ; hence, if the cost of transporta- 
tion over this 10 miles was 15 cents, the cost on a level road would 
equal ('II.ti *) ^tV ^^ per ton per mile. 

From an accurate calculation, the grades of lockage on the 
Pennsylvania canals increase the actual cost of transportation 
(exclusive of tolls) 40 per cent. Upon the New York State canals, 
the average time, for the season, consumed in overcoming IItVjt feet 
of lockage, is equal to that in passing over one mile of canal. The 
time in passing through the locks average 25 feet, as equal to one 
mile, but in falling from and recovering the original speed, together 
with other detentions, bring it dovm to the above standard. 

The length of the Erie is 350^ miles, and the total lockage 654.80 
feet, which, reduced to its equivalent of level canal, would equal 
407.8 miles in length. 

From experiments in France, it was determined that when the 
sectional area of the canal was CjVt times, and its width 4i times 
that of the boat, the conditions were then the same as the movement 
of the boat in an indefinite space of water. 

The resistance to the movement of a boat in a canal is caused by 
the piling up of the water at the bow by being confined within the 
banks, and falling from this height, escapes along the sides, pro- 
ducing, by displacement, a counter action and resistance, the more 
considerable as the interval between the sides of boat and canal is 
reduced. 

No experiments of this nature have been made in this country, 
with our build or model of boats ; but it is deemed sufiSciently accu- 
rate to use the formula obtained from the barges upon the Languedoc 
canal, as they partake of the general build of our boats. 

Dubuat's formula F=F[(1— 0.183)X(1— q)x(~l)] ; or F= 
P f-j_2 (where q=ratio between the resistance with and without a 

8 ...... 

prow ; c==sectional area of canal ; &=sectional area of boat ; P= 
resistance of a boat in an indefinite fluid, and P'=M;hat experienced 
in a canal.) This formula was found to nearly double the resistance 
actually experienced on the Languedoc canal, 
D'Anbuisson made a series of experiments, and corrected the for- 
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mala of Dubiiat/so that the resistance from oalcnlation agreed ^?ith 
the observed resistance. The formula, as corrected, P[(l — 0.&8 
(. — l)]j or with sufficient exactness, 2.6639-^^bs., was found t<f 

agree with the actual force expended. This part of the calculation 
embraced in the cost of transportation, covers the expense of towing^ 
and is, upon different canals, in proportion to the resistance. 

The resistance, at a speed of two miles an hour, with the large 
class of Erie canal boats (210 tons burthen) would be from the fore- 
going formula = (2 . 664 ^^^{^^ ) 428 lbs. The force required to 
develop the standard value of a horse power at two miles per hour, 
is 187i pounds ; deducting | for oblique action, we have the force 
exerted in the direction of the boat's motion, equal to 156^ lbs. 
From experiments in France, ordinary horses exerted an effort of 
1431- lbs. for six consecutive days at a speed of two miles an hour. 
Then the number required to tow the present boats with the full 
average cargo would be three horses. The average time fi^m Buf- 
falo to Albany for the season upon the Erie canal reduced to a level 
at a speed of two miles an hour, would be 8^ days, the same as expe- 
rienced from 1853 to 1862 both inclusive. The Auditor in his report 
makes the average time, for the past four years, from Buffalo to 
Albany upon the season tonnage, ten days, and the average burthen 
or cai^es, 156 tons, and the total number of navigable days in ten 
years (the age of our present boats), 2,268 days. Assuming the 
Auditor's data, the following shows the cost of transportation: 

Age of present boats, 10 years, or 2,268 navigable days. 

Cost of lai^est class of boats and furniture $5^000 00 

Interest on same for 10 years. 3>500 00 

Bepairs of boat, with interest on same 2^061 00 

Expense of crew, $185 per month 16)556 00 

Expense of towing, $0.38 per mile, 79,826 mUes 30 > 334 00 

Total for 2,268 days $57i451 00- 



I I ll .' 8=gg 



Total for one day • ..., ..,. $25 88 

Total per mUe 72 

Average burthen of boats up and down tomiage, for the 

season ....•• loo 

Actual cost, exclusive of tolls, per ton per mile 4tVt inills* 

The average carriers' charges upon all classes of freight 

upon the canals was for 1867, ^t A ^^^Sia per ton per 

milej leaving a profit of • •••..* l^fy milk. J 
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Average receipts from toDs for the season upon all class of 

freights 4tW mills. 

If, Total cost per ton per mile ..,,... lOyVir mills. 

It appears from the Auditor's report for 1867, that the following 

were the charges upon up and down freight between Buffalo and 

Albany ; 

Tolls upon round trip — each way , $3 16 

Freight upon round trip ....,,.., , 3 87 

Total round trip $7 03 

Sime per ton per mile 10 mills. 

5?he following statement shows the comparative receipts per ton 
pet mile upon the New York Central, Erie Railway and New York 
State canals ; also the business performed by each from 1865 to 1866, 
both inclusive : 



TBAHS. 



If 
If 
If 



■TotAls. 



Kxw TOBX Cbntral. 



TotiB moved 
one mile. 



964,998,696 
831,075,547 
863,180,606 



958,349,779 












Cents. 
3.31 
3.93 
3.68 



3.93 



. Bbib Bailwat. 



Tons moved 
one mile. 



868,557,318 

478,485,773 
549,888,433 



1,416,981,407 



i 






Cents. 
3.76 
3.45 
3.04 



3.43 



New Yobx State Oanalb. 



Tone moved 
one mile. 



843,915,779 

1,013,448,034 

958,863,958 



3,814,736,766 



r o>s i 



Cents. 
1.10 
1.00 
0.90 



1.00 



from the foregoing statement, the average receipts per ton per 
m|e on the New York Central was 2tVif cents ; Erie Kailjvay, 2tVt 
cents, and the New York State canals, 1 cent, and that the business 
of the canals for 1867 was as much as the three years of the New York 
Central. 

With Steam Power, 

Attempts have hitherto been made to substitute steam for horse 
p<!|prer upon the canal. These have all thus far failed, probably from 
thi fact, that the machinery used was not properly proportioned to 
tht work which it was designed to perform, and that too high a rate 
ofypeed was sought to he obtained. The faw connecting the resist- 
ances offered to bodies moving in water with the power required to 
overcome such resistances, may be stated as follows ; 

[Assem. No. 11.] 3 
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The resistance varies as the square of the speed, and the power 
exerted varies as the cube of the speed ; hence, if two horses were 
sufficient to tow a boat at a speed of two miles an honr, the nnmber 
required to tow the same at a speed of four miles per hour would 
be (2 — ||==4-Y-«) 16 horses. It appears, therefore, in order to double 
the speed, the propelling power must be increased eight times. The 
obvious effect of the double speed would be to reduce the time of 
transit one-half; this, however, would be secured only at an expendi- 
ture for propulsion eight times as great as that due to a speed of two 
miles per hour. 

The foregoing determinations and comparisons are based upon the 
assumption that two horses will tow a loaded boat at a speed of two 
miles per hour upon the canal; as shown by M. D'Anbuissou's 
formula, 44 per cent more power is required to maintain the same 
speed in an indefinite fluid. For example, as shown in a former 
calculation from D'Anbuisson's formula, the traction or resistance 
encountered upon the Erie canal with the large class of boats, ^r- 
rying 210 tons, at a speed of two miles an hour, is 428 lbs., requiring 
about three horses ;^ then the resistance, at a speed of four miles an 
hour, would be ( *°y^' )=3424 lbs., requiring over'23 horses. 

If steam power should be provided sufficient to obtain an average 
speed a little in excess of that realized from present horse power, 
then it might undoubtedly be successfully and economically employed 
upon our canals. 

A successful application of the principle of low speeds seems to 
have been made by Mr. Edward Backus, of Kochester. If the 
results of the several trials made, are correctly stated by the inventor 
of this novel mode of steam propulsion, then the cost of transporta- 
tion may be reduced about 32 per cent, as obtained from tte 
following calculation, based upon the same general method employed 
for determining the cost of horse power. It is stated in the circular 
of restdts, by the inventor, that the extra cost of machinery and 
placing same in the boats is $2,500, and the consumption of fuel 
from 1,600 to 1,660 lbs. of coal in twenty-four hours. Taking the 
same average for the boats hitherto used, and allowing 20 per cent for 
the aggregate detentions for the season (the same as now realized), 
and the following shows the cost of transportation : 

Cost of boat and fiimiture $5j000 

Cost of machinery , , , , 2? 500 

j^nreresx on sanie .•^••••f...^.,«^...^f, .///*.. ...... ...... v) ^v " 



_i 
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Eepairs of boat and interest On same $2)061 

Expense of crew (same on boat with horse power) $185 per 

month 16j656 

Expense of fuel (1,660 lbs. coal per day for 2,268 days) at 

$7 per ton 13,174 

Total expense for ten years $44,54:1 

Total expense for one day $19 64 

Forty miles averaged per day for the season, per mile. . 49 yV cents. 
156 tons average cargoes for the season, per ton per mile, Bj\% mills. 

showing a saving of 32 per cent over horse power. 

The consumption of fuel, as reported, seems greatly in excess of 
that required, and can, undoubtedly, be reduced one-half when the 
system shall have been perfected. Should this saving be realized, 
file cost per ton per mile will thqn be 2tW mills, a saving of about 
50 per cent. • 

The following extract from a lettejr written by Gen. Quimby, U. S. 
A., who witnessed two trials of this boat, will convey an idea of the 
character of this new mode of propulsion : 

In this boat the iriotive power, steam, causes a wheel located near 
the center of the boat to roll on the bottom of the canal, and thus 
drive the boat in the samc^ manner that the locomotive is propelled 
by its driving wheels. The wheel, placed at one end of a lever frame, 
readily adjusts itself to the varying depths of the water, and its 
Weight, together with the cog-like projections distributed over its 
circumference, prevents slipping and consequent loss of traction. It 
las been found that in the whole extent of the Erie canal there are 
lot to exceed twenty miles in which the depth of the water is too 
great for the wheel to work well. For very deep water, a 3crew pro- 
peller wheel is used and the motive power is changed from tibe groim4 
wheel to it with the utmost ease and expedition. 
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Statement showing the total amount of work done d/urmg the fiecdl 
yea/r ending Sept. 30, 1868 / afoo, toe amo%mt of work remammg 
to he done vfpon all existing contracts upon the JVew York Stale 
GaruUs. 



NAHS OF CANAL. 



Erie canal ,, , ,..,. 

Cluunplai|i ,....^ , ,, 

Black Kiver ,,,., , , 

Oswego , , . . , , . , . , , 

Chenango , , ,....,..»,.., ,,,..,* 

Chemung ,,,,..,...,,,..,,.,,».,, , . ,. 

Crooked Lake , , . . , , . , . 

Cayuga and Seneca , ,...« 

Genesee YaUey , ,,,., , 

Total for ordinAEy and extra repairs ,..,...,...,, 

SPECIAL IMPBOYBICENTS AND EXTENSIONS. 

Champlain canal improvement 

OneidiaLake canal enlargement f. 

Chenango canal extension 

Black Biyer impioyoment 

Total 4>r Ifiaprpyementf 

Grand total: 



BSPAIBB. 



AmHdonednring 
fttcal year. 



$1T4,080 71 
06,088 88 
1,280 00 
101,161 66 
67,361 T8 
16,404 64 
94,984 97 

"'64, 896*28 



$618,617 86 



$60,678 60 
81,600 00 
78,963 41 
18,800 00 



$174,966 91 



$688,604 77 



AmH remaining 
to be done. 



$386,448 89 

107,768 68 

7,680 00 

69,96100 

23, 117 00 

19,460 00 

86,828 00 

18,961 00 

126,393 78 



$687,84120 



$ffr,489 
»6,440 

883,077 
1,640 



$667,60610 



$1,804,937 70 



mPEOYEMENTS RECOMMENDED. 

I would mo^t earnestly call the attention of the Legislature to the 
necessity of making liberal appropriations for the removal of the 
^' bench walla " upon the Erie canal, and the immediate construction 
of rish Greek feeder, for furnishing an additional supply of water to 
the summit or " long level." Both of these improvements should, in 
my opinion, be made at the earliest practicable period. They have been 
repeatedly urged in the annual reports of the Canal Commissioners, 
and my predecessors for the past eight or nine years. I would also 
recommend that, as soon as the, surplus revenues can be applied, t]^ 
locks upon the Western Division be doubled. The rapid increase of 
tonnage from the west will soon make this improvement imperatif e. 



Eemoval of the Wall Benches. 

The construction of the enlargement of the Erie canal was author- 
ized by act, chapter 274, Laws of 1835. The form and size of the 
prism was adopted by the Canal Board, and constructed with wall 
benches up to the suspension of 1842, as shown in diagram No. 1. 
This plan was changed February 17, 1849, by Canal Coinmissioners 
Cook, Beach and Hinds, as shown in diagram No. 2, dispensing with 
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the benches and carrying the walls to the bottom of the canal npon 
a slope of li to 1* 

The tonnage of the Erie canal in 1849 was less than half the pres- 
ent business, yet at this early day the embarrassment to navigation 
from the bench walls was seriously felt. Sinoe then the embarrass- 
ments have gradually increased, as the business has augmented, from 
the settling of these benches towards the center of the canal, greatly 
reducing the width at the bottom ; and to-day there is less capacity 
than in 1849, with double the business to perform. The canal with 
bench walls is only 42 feet wide at the bottom, while the proposed 
change gives 56 feet, a space that freely admits of the passage of 
three boats abreast, while the former will only pass two. 

The removal of these benches, and substituting plan No. 2, with 
walls running to the bottom of the canal, would greatly increase the 
capacity for transportation, render navigation easier and safer, and 
require less repairs. 

There are at present eighty miles of canal constructed with bench 
walls ; sixty-five miles of which are upon the Eastern Division, six- 
teen upon the Middle, and three miles upon tibe Western Division. 
The estimated cost of this improvement is $1,600)000. 

Construction of Fish Cbeek pEEnEK* 
Swpply of Water to ike '^ Long Le^eiy 

Th^ necessity for an increased supply of water for .the long level 
has long been experienced. This deficiency was most seriously felt 
at Syracuse (lock forty-seven), from rapid lockages to pass the accu- 
mulation of boats from the Oswego canal ; to keep up the short levels 
west of lock forty-seven ; to supply the weigh lock and first level of 
the Oswego canal. To provide for a relief at this important point, 
the De Kuyter reservoir was constructed, which has given the desired 
relief at this end of the long level. Since its construction, however, 
the enlargement of the Oneida Lake canal has been authorized, and 
will be brought into use in 1869, for which no provision has been 
made for supplying this canal of enlarged capacity and tonnage. This, 
together with the fact that the volume of many of the streams supply- 
ing the canal are gradually diminishing by clearing and cultivating 
the lands around their sources and channels renders new sources of 
supply necessary. 

Surveys and estimates were made in 1861 for the construction of 
Pish Creek feeder. The stream was found to yield an abundant and 
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permanent supply ; its sources being covered by uninterrupted forests. 
Gauges were made at its lowest stages in 1835 and 1860. In 
1835 it was found to yield 13,725 cubic feet per minute, and in 1860 
it was 13,512, making an average flow of 13,618 cubic feet per minuta 
an excess of more than 6,000 cubic feet than is required for th6 maxi- 
mum deficiency upon the long level, including the enlai^ed Oneida 
Lake canal. 

The estimated cost of this feeder, including land damages is $335,- 
000, based upon constructing it 11 miles in length, 15 feet wide on 
the bottom, 31 feet at surface, 4 feet deep, with a descent of six 
inches per mile, capable of delivering at the canal, 8 miles west ot 
Bome, 7,500 cubic feet per minute. 

Taking into consideration the permanency of this stream, its vol- 
ume and favorable location for a reliable and immediate relief to not 
only the long level) but to all the levels between it and Little Falls, 
upon which navigation is greatly impaired, for want of a sufficient 
supply of water, I am of the opinion that this improvement is of the 
first importance, and should be at once placed imder contract. 



DOUBLING THE LOCKS ON THE WESTEEN DIVISION. 

There are on the line of the Erie canal, 57 double, 13 single and 
2 guard locks. The uninterrupted line of double locks extends from 
Troy to Port Byron, at the western end of the Montezuma level, 194 
miles from Albany and 158 miles from Buffalo. The remainiilg locks 
to Buffalo are single, with the exception of No. 61, at Macedonville, 
and the five combined locks at Lockport. 

The greatest number of lockages in any one season, since 1856, wag 
in 1862. They were at different points as follows : 

Lock three miles west of Schenectady 345 977, double. 

Syracuse lock , 38)409, double. 

Geddeslock. . .^ 31,019, double. 

First lock east of Kochester 24>597) single. 

Lockport locks 30,906, double. 

Black Kock guard lock 25 , 806, single. 

From the foregoing, it appears that single locks are taxed 80 per cent 
of the double locks ; whereas, for a fair proportion, they should per- 
form only 50 per cent. It is not, however, this disproportion that 
materially affects at present the business of the canal. The most 
serious objection to single locks is their liability to accidents, which 
are now often occurring, and in which navigation is entirely suspended 
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until tlie necessary repairs can be made ; whereas, with double locks 
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ing i/iw intereBXB oi tne otate, ana m preserving and maintaining our 
public works. It has proved to be anything but economical to the 
State or beneficial to navigation, and its repeal is earnestly desired 
by all directly interested in the navigation of the canals, and strongly 
recommended by all the present and retiring canal officials. 
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CHENANGO CANAL EXTENSION. 

The total length of thiis improvement, from Binghamtoli to the 
Pennsylvania State lilie^ near Athens, is 40^ miles^ of which 10 
miles is completed, 20 miles partially completed and tinder contraet, 
leaving lOJ miles yet to be placed nnder contract. The following 
is the estimated cost to complete this work t 

Estimated cost to complete work llnder contract $8825 077 50 

Estimated cost to complete work not nnder contract • * 5719 895 00 

- r Ml 

$963,972 50 
Bednct balance of nnexpended appropriations: 

By act, chap. 185, Laws 1865 **.;»... $550)000 00 

By act, chap. 649, Laws 1866 275,000 00 

By act, chap. 715, Laws 1868 281 , 800 00 



•dh. 



Total appropriated $1,106,800 00 

Total expended up to Oct Ist, 1868. . 875,800 00 

231,000 00 



BU<MjfaMl4.k>_>ki 



722,972 50 
Add for engineering and the Usual contingenoiee 102,027 50 
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Total additional appropriations required to complete . $825 , 000 00 
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The extension,* when cotopleted, will connect with the North 
Branch canal, and by the latter with the whole canal system of 
Pennsylvania and the coal fields, fi*om which coal and iron can be 
bronght into this State and along the Erie canal without breaking 
bulk. The shortest distance from the coal mines, via this route, to 
the Erie canal, at tJtica, is as follows: Utica to Binghamton, 97 
miles ; Binghamton to the State line, 40J miles ; State line to Pitts- 
ton, 95 miles ; making a total of 232^ miles* The shortest distance 
now by canal from the coal mines to Utica, via Seneca lake, is as 
follows: Pittston to State line, 95 miles; Junction canal to Elmira, 
18 miles; Chemung canal to Watkins, 23 miles; Seneca lake to 
Geneva, 35 miles; Cayuga and Seneca to Montezuma, 21 miles; 
Erie to Syracuse, 33 miles ; Erie canal to Utica, 56 ; making a total 
distance of 281 miles, an excess over the Chenango route of 49^ 
miles. 

From Pittston, the North Branch and Wyoming canals pass 
through the remaining portion of this great coal basin, 74 miles, to 
Northumberland, and by the Susquehanna canal to tide-water at * ^ 
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Havre de Grace, 206 miles from Pittston and 398 miles from the 
Erie canal at Monteznma. Wilkesbarre lies npon the canaJ about 8^ 
miles below Pittston. 

The following statement shows the length of all the routes from 
the mines at Pittston to the several cities along the line of the Erie 
canal. (See map.) 
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BnilUo via N. Bnmoh, Junction and N. Y. S. canala 

Boffalo Tia N. Branch, Ghenanso extension 

Buffihlo via N. Branch canal ana Brie railroad 

BocheBter yia N. Branch, Junction and N. T. S» canali 

BocheBter Tia N. Branch, Chenango extension 

BocheBter via N. Branch, Junction and Erie and Central railroads. . . . 

Syracuse yia N. Branch, Junction and N. T. S. canals 

Syracuse yia N. Branch, Chenango extension , 

Syracuse via Del., L. and W. B. B., Cayuga Lake and canals , 

Syracuse ria N. Branch and Junction canals, S. and Bing. laUroad 

Utica via N^ Branch and Junction and N. Y. S. canals 

Utica via N. Branch, Chenango extension 

Utica via Pennsylvania Bailroad, Delaware and Hudson canal 

Utica from Carbondale via Delaware and Hudson canal 

Utica via Delaware L. and W. Brie Bailroad and Chenango canal .... 

Utica via N. BMnch canal, Brie Bailroad and Chenango canal 

Albany via K. Branch, Junction and Erie canals..... 

Albany viaN. Branch, Chenango extension 

Albany via Delaware and Hudson canal 

Albany (From Carbondale) Hudson canal 



160 



90 



190 

188 



47 
18 
68 
42 



47 
18 
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815 
478 
118 
917 
880 
113 
190 
S87 

40 
118 
346 
981 
909 
918 

97 
197 
856 
841 

99 
106 



85 



85 



85 

• ■ 

40 

• • 

86 

• • 

64 
64 



85 

• • • 

64 
64 



3S 



845 
478 
968 
959 
880 
919 
995 
987 
900 
951 
981 
981 
890 
995 
160 
980 
891 
841 
910 
186 



The following statement shows capacity, dimensions of the Penn- 
sylvania State canals ; also those connecting with the same in the 
State of New York, embracing the Chenango extension : 
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NAME OF CANAL. 



Erie canal 

Chenango canal (preeent). . . 
Chenango canal with extension 

Cayuga and Seneca , 

Chemang , 

Junction , 

North Branch 

Wyoming , 

W. Br. Susquehanna diyislon:, 
Penn., Sneqaehanna division., 
Sasqnehanna and Tide-water. . 

West Branch 

Delaware and Hudson 

Lehiehf Navigation and canal. . 

Horns canal 

Union canal 

Schuylkill Navigation canal 

Delaware and I&ritan 

Penn. Delaware division. . . . 
Chesapeake and Delaware. 

Chesapeake and Ohio 

Penn. Juniata division 



From the foregoing statement, by the construction of the Chenango 
Canal extension, we practically nnite a canal system with that of this 
State of an aggregate length of 823 miles, making a total miited 
canal communication of 1,716 miles, and including our lakes con- 
nected therewith, 2,100 miles. 
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EXTENT OF COAL EESOURCES OF PENNSTLYANIA. 

Eegions from which Western New York is Sttpplied, ajsj> Lines 

TO Market. 

The anthracite coal fields of Pennsylvania are divided into three 
great districts, viz : The 1st, Southern or Schuylkill district, embra- 
cing the Lehigh and Lykens Valley coal ; the 2d, Middle district, 
embracing the Beaver Meadow, Shamokin and Trevorton coal ; the 
3d, Northern or Wyoming and Lackawanna, embracing the Scranton, 
Pittston and Lackawanna. 

The following statement shows the area of each and the tons of 
anthracite coal mined and sent to market in 1866 ; also, from 1820 to 
1866, both inclusive from each region : 

* 38 planes, 88 locks. 
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NAME OF REGION OR BASIN. 


Area in acres. 


Yield in 1866. 


Total yield from 1890 
to 1866 IndnRiye. 


lat. Sonthem, or Schnylkill basin 


1M,040 

81,000 

S00,000 


4,688,487 
8,089,644 
4,786,616 


86,609,834 


9d. Middle, or Lehigh region 


84, 780, 137 




46,788^786 


Total anthracite or hard coal 


886,040 


12,899,747 


168,178,787 







The following statement shows the areas of semi-bituminous and 
bituminous or soft coal hdsms in Pennsylvania, and the tons of coal 
mined from each during the year of 1866, also the total quantity 
mined since earliest development. 

(This statement embraces quantities exclusive of anthracite coal.) 

Name of Region. Yield in 1866. Total yield. 

Pittsburg mines (Western Pa.) 2 , 120 , 000 *13 , 000 , 000 

Lower regions : 

Lykens Yafley 

Short Mountain 

Dauphin County ^ 

Trevorton 

Broad Top 

Northerly regions : 

Blossburg 

Barclay .... 

Total soft coal 3,170,493 21,0235028 

Total hard coal 12,399,747 167,178,737 



36,960 


1,121,917 


112,851 


926,495 


70,112 


. 216,751 


53,648 


816,891 


265,720 


2,444,059 


411,759 


2,101,457 


99,453 


395,458 



Total tons mined in Pennsylvania . 15 , 570 , 240 188 , 201 , 765 



The quantity of coal mined in 1866 was 26 per cent greater than 
for 1865. 

The following statement shows the inexhaustible coal resources of 
the several cog-l regions of Pennsylvania : 

■Kr.^» «# -D^^i^M ThlcknesB Contents 

Name of Region. coal in feet, per acre, tons. 

Schuylkill region 100 150 , 000 

Middle Lehigh and Shamokin.. 60 30,000 

"Wyoming and Lackawanna 80 63 , 000 



Resources, 
in tons. 

17,280,000,000 

5,472,000,000 

14,768,000,000 



Total resources 37,500,000,000 

Total available— i lost in mining 25,000,000,000 



Taking the quantities mined in 1866 as a basis, the Schuylkill 

rerion would be exhausted in 2,300 years. 

Middle region would be exhausted in 1,216 years. 

llVyoming and Lackawanna region would be exhausted in 1 , 969 years. 



* Since 1845. 
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The above calculation is not a correct showing, as the average 
annual rate of increase of comsumption is from 15 to 20 per cent ; but 
it serves to convey an idea of the magnitude of the coal resources of 
Pennsylvania. 

Eegioks feom which New Yoek is Sttpplied. 

The New York markets are mainly supplied from the most north- 
erly regions, viz : Wyoming and Lackawanna, Blossburg and Bar- 
clay ; the two latter being soft, and the former hard coals. 

The Wyoming and Lackawanna region extends from eight miled 
west of Carbondale to Shickshinny, a distance of about 55 miles, with 
an average width of about 3J miles. The total length of railroads 
within the limits of the basin is 140 miles, and 30 miles of canal. 
This basin has an area of 20,000 acres, with an average depth of 80 
feet of coal, and, at the rate of production or yield in 1866, will take 
nearly 2,000 years to exhaust it. The Sullivan Company, anthracite 
coal field now being developed, lies 60 miles southeast of Elmira, 
embracing an area of nearly 40,000 acres. A vein of 12 feet in thick- 
ness is now being worked, and the coal is a very pure quality, con- 
taiuing 90 per cent of carbon. This recently discovered mine lies 60 
miles nearer our State line than the most northerly anthracite coal. 

Of bituminous coal, the Blossburg region sent to market over 
400 J 000 tons, and the Barclay region nearly 100,000 tons. Both of 
these mines famish the main supply of bituminous coal to western 
New York. 

There are three lines of transportation leading directly into western 
New York from the anthracite coal region, and two lines from the 
bituminous mines. Those from the anthracite mines are " Delaware, 
Lackawanna and Western railroad," " North Branch canal," and the 
"Northern Central railroad." Those from the bituminous mines 
are " North Branch canal," and " Blossburg raiboad," The distance 
from Pittston to Syracuse via the Delaware, Lackawanna and West- 
ern railroad is 152J miles, and from Pittston to its intersection with 
the Erie raiboad at Great Bend 52f miles, thence by the latter Hi 
miles to Binghamton. The distance from Pittston to Ehnira via 
North Branch and Junction canal is 113 miles, or 95 miles from the 
mines to the State line, and the total distance by this route and the 
New York State canals to Syracuse 225 miles. The distance via 
the Northern Central raikoad from the Shamokin mines to the State 
line is 123 miles, and to Elmira 138 miles, to Buffalo 296 miles. 
The distance from the Barclay mines to the State Kne via Barclay 
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railroad and North Brancli canal is 32 miles, and to Elmira via Junc- 
tion canal 50 miles. The distance from the Blossburg mines to the 
State line is 29 miles, and to Coming 40 miles, to Elmira 57 miles. 
Another line, a first class railroad, is now under construction along 
the route, and directly on the bank of the North Branch canal, 
making an additional outlet from the anthracite mines at Pittston, the 
Barclay and Sullivan county mines. The ruling grades of this rail- 
road are below 10 feet per mile, which will make this route the main 
outlet from the anthracite coal fields. 

The Delaware, Lackawanna and Western railroad leaves the coal 
valley with grades of about 75 feet per mile for 6 or 7 miles ; thence 
ruling grades to Syracuse of from 30 to 45 feet per mile. The North- 
em Central has ruling grades against the trade of from 40 to 65 feet 
per mile. The North Branch canal from Pittston to the State line 
overcomes grades of 2^ feet per mile, and from the State line to 
Elmira about 3j%% feet per mile. The original size of this canal was 
42 feet wide at surface, 26 feet at bottom, and 4J feet depth of water, 
and the locks 90 feet in length between quoins, and 17 feet wide, 
capable of passing boats of 100' tons burden ; but from long use and 
frequent freshets the size is reduced to about 35 feet width at top, 
24 feet at bottom, and 4 feet depth of water, capable of passing 
boats of only from 80 to 85 tons. The condition of this canal, and a 
current of not less thau one mile an hour against the trade, greatly 
increases the cost of transportation over that of the ordinary canals 
of same capacity. The average actual cost of railroad transportation 
of coal over level grades does not exceed 4xVV inills per ton per mile ; 
and over canal lines of capacity to pass boats of 85 tons burden, the 
average actual cost, upon same basis as railroad, does not exceed frj 
mills per ton per mile, both lines exclusive of profits to owners. 

The following calculation shows the net load in tons of coal a first 
class engine will haul over the following grades at a speed of 15 miles 
an hour, also the cost per ton transporting the same : 

Net load in tons Number Cost in mills per 
(3,340 lbs.) of cars. ton per mUe. 

On a level 690 69 4.40 

Grade 10 feet per mile 480 48 6.40 

Grade 20 feet per mile 850 85 8.70 

Grade 30 feet per mile 250 26 12.10 

Grade 40 feet per mile 230 23 13.40 

Grade 50 feet per mile 200 20 15.60 

Grade 60 feet per mile 170 17 18.30 

Grade 70 feet per mile 154 15 20.20 

. Grade 80 feet per mile . , 130 13 24.00 
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From the foregoing statements, the actual cost of raib*oad trans- 
portation, with ruling grades of ten feet per mile, is equal to canal 
transportation with boats of 86 tons burden. It is believed fair to 
call the ruling grades of the Delaware, Lackawanna and Western 
railroad 30 feet per mile, and the Northern Central 40 feet per mile, 
and the North Branch Company's raih*oad 10 feet per mile. This 
will make the cost of transportation over the North Branch railroad 
47 per cent less than over the Delaware, Lackawanna and Western, 
and 52 per cent less than over the Northern Central, and equal to the 
actual cost over their canal. Their relative capacities will be nearly 
in the same proportion. It shows, also, that when this road is com- 
pleted, the great outlet for western New York from the anthracite 
region will pass over this route. The following statement shows the 
number of tons of anthracite and bituminous coal over the lines 
described during the year 1866, and delivered directly to the markets ^ 
of western New York : 

Tons. 

Over the Delaware, Lackawanna and Western railroad. . 433? 570 

Over the North Branch canal 105j943 

Over the Northerii Central railroad. / 100)000 

Total anthracite 639,513 

Over the Tioga and Blossburg railroad 411j000 

Over the Barclay railroad and Junction canal ^ . . . . 100,000 

Total anthracite and bituminous 19150,513 

This is equal to one-quarter of the entire yield or production from 
the entire Wyoming and Lackawanna region, nearly, if not quite, 
all of which is consumed in western New York. Of this quantity 
over 700,000 tons concentrate at, and distribute from, Elmira over 
different railroad lines to market. 

Until the markets of western New York require more than the 
capacity of the lines mentioned, which is equal to the delivery #f 
over one-half the present yield of all the mines in Pennsylvania, it 
is not very probable that any new lines of communication will be 
opened to the coal mines from that section of the State. There is 
no route over which new lines (except that now projected along the 
North Branch canal) can be projected with as favorable grades as 
those now in existence. If another line should be selected, it would, 
from the easy grades met with, be along and parallel with the road 
now being constructed by the North Branch Canal Company, th^ppgh^ 
the Susquehanna valley, and terminating at or near Elmira. As 
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appropriated should be otherwise expended. These impi*ovementl 
were rendered imperative from the rapid increase in the tonnage 
this canal, and were well, so far as they extended ; but the enlarge 
ment of its prism without provision for rebuilding the slope wall^ 
and docking where required, to conform to the enlarged dimensionf 
and lining the top of the towing path with suitable heavy materia 
instead of making it a line of deposits of the muck and clay froi 
the excavations, was a serious mistake. But a partial benefit can 
realized of the money already expended, without further l^slatioi 
for these additional improvements. The condition or capacity of tl 
canal, where the new work has been completed, is but slight!] 
improved, as the old walls and dockings are sliding into the prism, 
and the towing path rendered almost impassable during nearly on< 
third the season of navigation from the character of material depositee 
upon it from the excavation. 

The cost of thqse additional improvements, exclusive of worli 
authorized and under contract, will, upon the estimate of the Divik 
sion Engineer, amount to $80,000. | 

The following statement stows the condition of the improvemeni 
of this canal of work authorized and under contract, &c. : / 

The total expenditures for improvement, are as follows : 

Total expended by Superintendents for improvement, 

1864 to 1867, both inclusive $72,485 2| 

Total expended by repair contractors for improvement, 

1865 to 1866, both inclusive 35,456 

Total expended on contracts for improvement, 1865 to * 

1868, both in inclusive 412,450 89 

Total expended for engineering for improvement, 1864 

to 1868, both inclusive 38,486 7! 

Total expended for miscellaneous, up to Sept. 30, 1867 326 81 

Total expended $559,205 71 

Estimated cost to complete work under contract ...... 115 , 507 Oj 

Estimated cost to complete work not under contract. . . 30,000 

Engineering expenses 12,795 

Total cost of improvement $717,607 

Deduct amount of appropriations made : 

By act, chap. 186, Laws of 1864 $295,000 00 

By act, chap. 156, Laws of 1866 247 > 600 00 

By act, chap. 715, Laws of 1868 96 , 700 00 

638,200 001 

Deficiency, or amount of appropriations required to j 

complete ...•* - • $79>307 9^ 
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The direct connection of this canal with those of Canada and its 
<5ommerce, its steady and rapid increase in tonnage, the immense 
mineral resources of the regions around its source, are facts which 
will be duly appreciated in connection with the improvement of this 
•canal. 

The following statement shows the total tons of all property com- 
ing from oth^r States over the canals via Buffalo, Oswego and 
Whitehall, from 1852 to 1867, both inclusive : 



YEARS. 



1863 
1868 
1854 
1866 
1866 
1867 
1868 
1669 
1860 
1861 
1863 
1868 
1864 
1866 
1866 
1867 



Total Tons from otbkr Statss. 



Via Buffalo. 



1 

1, 



768,877 
718,493 
756,880 
751,708 
696,774 
640,906 
786,386 
633,017 
196,466 
697,898 
001,669 
737,083 
469,808 
865,776 
619,373 
473,035 



Via Rome and 
Oswego. 



381,104 
495,197 
334,511 
383,756 
518,776 
378,196 
481,333 
408,700 
700,860 
559,790 
593,739 
448,433 
435,384 
536,071 
509,333 
666,367 



Via 
Whitehall. 



107,941 

131,368 

106,848 

103,938 

91,354 

93,307 

98,069 

133,917 

104,150 

63,093 

78,601 

196,116 

193,633 

303,381 

380,888 

806,634 



From the foregoing the increase of 1867 over 1852 is, from Buffalo, 
equal to 91 6-10 per cent ; from Rome, 72 1-10 per cent ; and from 
Whitehall, 91 4-10 per cent. 

The following statement shows the total amount of tolls received 
per mile, from the Erie, Oswego and Champlain canals, each year : 



wj iiji 4 Y^CI 


Rbceifts fbom Tolls per Mils. 


YEARS. 


Erie. 
Lengtti 360>^ ndies. 


Champlain. 
Length 66 miles. 


Oswego. 
Length 38mileg. 


1860 


$7,666 00 
10,340 00 
13,676 00 
13,093 00 
10,336 00 
9,839 00 
11,816 00 
10,364 00 


$1,895 00 
1,391 00 
1,798 00 
3,334 00 
3,471 00 
3,55100 
3,968 00 
8,000 00 


$8,548 00 
3,564 00 


1861 


1863 


4,166 00 


1868 .■ 


3,933 00 


1864 


8,166 00 
3,496 00 


1866 


1866 


3,988 00 


1867 


4.068 00 


t .._■- 





The following statements are submitted, showing the extent and 
•capacity of the provincial canals and water communications of 
Canada that are brought in connection with the Champlain canal. 
(See map.) 

[Assem. No. 11.] 3 
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The total length of canal navigation between Montreal and New 
York, on this route, is 85 miles, and the total lockage, upwards and 
downwards, is 283 feet. 

Table of disto/nces m statute miles. 



SECTIONS OP NAVIGATION. 



Montreal to Sorel 

Sorel to St. Ours lock 

St. OnrB lock , 

St Onre lock to Chambly canal 

Chambly canal 

Cluanbly canal to Province line 

Boondary line to Champlain canal 

Champlain canal to Junction with Eriecanal « 

Erie canal from Junction to Albany 

Albany to New York 



Intermediate 
distances. 



46 
14 

13 
SS 

111 

64 

9 

146 



^01 

Tto: 



otal distances 
m Montreal. 



90 
60 
» 
104 
127 
SS8 
903 
311 
466 



Tahle sTvowvng the size of the smallest lochs on the camxils of the 
St, La/wrence line of namgation; also^ the dimensions of the 
la/rgest vessels which mxiy pass through them,. 



NAME OF CANAL. 



St. Lawrence canals 

Welland 

Sault Ste. Marie 

Carillon and Granville . . . 
Rideau 



DiXBKSXOlYB OI^LOCKS. 



Leng^ 



300 
160 

860 •{ 

1065i 
184 



Breadth. 



46 

70 top 
61 bottom 
19ji^ 



Depth of 
water 
on sill. 



9 

lOjk^ 
13 

6 



Dimensions of Vxsbel. 



Length. 



186 
14S>r 



96 
110 



Breadth. 



44X 
36X 



18X 
81^ 



Draught of 

water when 

loaded. 



9 
10 



6 

4>tf 



Tonni^e. 



600 
400 

3,000 

100 
356 



Table showing the size of the STnaUest locTcs on the ca/nals of the 
liichelieu, a/nd Lake Chmwpla/m Une of navigation to New 
York; also^ the dimensions of the la/rgest vessel which m^ay pass 
through themj. 



• 


Dimensions of Lock. 


Dimensions of Vessel. 


NAME OF CANAL. 


Length. 


Breadth. 


Depth of 

water 

on sill. 


Length. 


Breadth. 


Draught of 

water when 

loaded. 


Tonnage. 


Erie 


110 

97 

133 


18 
14 
38X 


7 
5 
7 


98 

89 

114 


17X 
18>tf 
38 


6X 
8X 
6X 


210 


ChamDlain 


100 


Ohamnlv 


330 







ST. LAWKENCE ITAVIGATION. 

The St. Lawrence navigation extends from the straits of Belle Isle 
to Fond du Lac, at the head of Lake Superior, a distance of 2,385 
statute miles. 



M ito 



i iieau oi ij&m iSuperior, a distance of 2,3i 
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The Canadian canals on this route are the Laehine, the Beauharnois, 
the Cornwall, the Farran's Point, the Rapide Plat, the Galops and 
i the "Welland. Their united length is 72f miles, and the total lockage 
is 536^ feet, through 54 locks. 

The Sault Ste. Marie canal ly'^ mile in length and 18 feet lockage, 
avoiding the Sault Ste. Marie, and uniting 'Lake Huron and Lake 
Superior, is an American work. Lake Superior is about 600 feet 

I above the highest tidal flow of the St. Lawrence at Three Kivers. 

t 

\ 

Table of Distances, 



SECTIONS OP NAVIGATION. 



From the Straits of Belle lele to the head of tide-water (Three Rivere) 

From head of tide- water (Three Rivere) to the Laehine canal 

The Laehine canal 

From Laehine canal to Beauharnois canal 

The Beanhamois canal 

From the Beanhamois canal to the Cornwall canal 

The Cornwall canal 

From the Cornwall canal to Farran^s Point canal 

The Farran^s Point jcanal 

From Farran^s Point canal to Rapide Plat canal 

The Rapide Plat canal 

From Rapide Plat canal to the Iroquois and Oalops canal 

The Iroquois and Galops canal 

From Iroquois and Galops canal to the Welland canal 

The Welland canal 

From the Welland canal to Sault Ste. Marie canal 

The Sault Ste. Marie canal 

From Sault Ste. Marie canal to Fond du Lac, head of LaJse Superior. 



Statute Milxb. 


Intermediate 


Total distance 


distances. 


from Belle Isle. 


900 
86 




986 


8X 


9»4>r 


15^ 


10091^ 


113^ 


1081 


82X 


1068K 


^^H 


1066>^ 


5 


10703^ 


% 


1071 


io>r 


1081>^ 


4 


1086^ 


4X 


1090 


1% 


mrt% 


236^ 


1884 


28 


1862 


626 


1987 


1 


1988 


397 


2385 



The straits of Belle Isle to Liverpool is 1,94:2 geographical or 2,234 
statute miles. Total distance from Quebec to Liverpool, via Belle Isle 
and Malin Head, North Ireland, 2,661 geographical or 3,060 statute 
miles. 



FINAL MAPS AND SUEVEYS OF THE CANALS. 

The work upon the final maps and surveys of the Erie canal is 
rapidly approaching completion. This work is of great importance 
since the completion of the enlargement, as there are many portions 
of the canal of which there are no maps in existence, and many made 
of an early date do not correctly show the changes that were sub- 
sequently made during the progress of the construction of the 
enlargement. A complete set of maps, showing the correct position of 
the lands appropriated for the canals by the State and the true loca- 
iton of the enlarged canal, is the object to be obtained in this work. 
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Jn conclusion, I would most respectfuly call the attention of the 
Legislature to the reports of the Division Engineers herewith submit- 
ted. They show, in detail, the extent and character of work done 
and to be done upon repairs under the supervision of this department, 
also the condition of navigation the past season. 

Ilespectfully submitted. 

VAN R EICIIMOND, 

State Engineer' and Si47'veyo7\ 
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ANNUAL REPOET OF E. II. CROCKER, DIVISION 

ENGINEER FOR 1868. 

Division Engineer's Office, 

Albany, October 1, 1868. 

Hon. Van R. Richmond, State Engineer and Surveyor : 

Sm — ^In accordance with the regulations established under act, 
chapter 169, Laws of 1862, I have the honor to present for your 
consideration my Annual Report, giving the condition of all work in 
progress, and the number and compensation of alL persons who, 
during the fiscal year ending September 30th, 1868, have been 
employed in this department, on the Eastern Divi&ion of the New 
York State canals. 

The navigable canals, river improvements and ieedei's remain the 
same as last year, and are as follows : 

Miles. 

Erie canal, from Albany to east bank of Oneida Lake canal . . 133 . 58 

Albany basin (called 1 mile, for tolls, chap. 200, Laws of 1849) . 77 

Port Schuyler and West Troy side cuts .35 

Pond above Troy dam 3 . 00 

Champlain canal and Waterford side cut 66.00 

Glen's Falls feeder and pond above 12 . 00 

Black River canal 35 . 33 

Black River feeder and pond above dam 12 . 09 

Delta feeder 1 .38 

Black River improvement 42.50 

Total Eastern Division . . . ! 307.00 

FEEDERS NOT NAVIGABLE. 

Mohawk river at Rexford Flats 0. 39 

Schoharie creek . 63 

Mohawk at Rocky Rift 3.92 

Mohawk, south side, at Little Falls 0.19 

'Mohawk, north side, at Little Falls, partly navigable 0.60 

Mohawk at Rome 0.06 

Total length 5.68 
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KESERVOIRS. 

ITAMES ^^^^ ®' §arflicc. Arenge area. Depth. Capacity. 

• Acree. Acres. Feet. Cable fbet. 

Woodhull 1,326 1,118 18 876,650,000 

Xorth Branch (can be filled 

twice yearly) 423 277 28 310,000,000 

South Branch 518 372 26 421 , 190 , 000 



Totals 2,177 1,767 . . 1,607,740,000 



SUPPLY OF WATER FOE ERIE CANAL. 

Distance to be Qnantitr ftimisbed 
supplied in miles, in cab. ft per min. 

'Champlain canal from Mohawk 

river at Cohoes 7 6,570 

Mohawk river at Rexford Falls . . 20 10 , 979 

Schoharie creek 25 6,800 

Mohawk river at Rocky Rift. . . 27 10,602 

Mohawk river at Little Falls. . . 9 12,643 

nion creek 8001 

Chenango canal 911 

Butts' creek, 2^ miles east of 

Rome , 1 ,400 i .g ^g g^^ 

Mol^awk and Black river at ^ 

Rome 11,766 

Black River canal 1 , 294 

Wood creek at Rome 125 



Total 136 63,890 



SUPPLY OF WATER FOR CHAMPLAD^ CANAL. 

From the junction with Erie canal, at West Troy, to a point one 
mile north of Waterford, a distance of five miles, the supply is from 
the Mohawk river at Cohoes ; from one mile north of Waterford to 
the crossing of- the Hudson river, two and a quarter miles south of 
Fort Miller, a distance of twenty-five miles, the supply is from the 
Hudson river at Saratoga dam ; from that point to Whitehall, a 
distance of thirty-five miles, the supply is from Glen's Falls feeder 
and Wood creek. 

SUPPLY OF WATER FOR BLACK RIVER CANAL. 

From the junction with Erie canal at Rome to lock No. 9, seven 
miles, the supply is from the Delta feeder, taken from Mohawk river ; 
from lock No. 9 to lock No. 34, ten miles, the supply is from Lansing 
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Kill feeder ; from lock No. 34 to lock No. 102, seventeen miles, the 
supply is from the Black Eiver feeder ; from lock No. 102 to lock 
No. 109, one and a third miles, the supply is from the pond above 
dam at Lyon's Falls. 

The water furnished by the reservoirs is drawn only in the very 
dry season, and passed down through the natural channels of Black 
Eiver and Woodhull, about twenty miles each, to the pond above 
dam, at head of Black Eiver feeder ; thence the necessary quantity is 
taken into said feeder and passed to the summit level at Booneville. 
From this point, the canal is supplied both ways ; and the balance, 
designed for the use of the Erie canal, is passed off by a waste-wier 
into the Lansing Kill at the south end of the summit, thence into the 
Mohawk river, from which it enters the Erie canal . by the feeder at 
Eome. 

> 

ENGINEEE DEP AETMENT. 

On the last day of the fiscal year, the number of persons employed 
in this department, was twenty-one, exclusive of the Division and 
Eesident Engineers. Of these, nine were assigned to the repairs of 
the Erie and Champlain canals, two to the improvement of the Black 
Eiver, and the balance to the improvement of the Champlain canal, 
including the dredging of the Whitehall basin. 

The annexed table, No. 1, exhibits the name, rank, period of ser- 
vice^ and compensation of all persons employed, and the amount 
expended for engineering during the fiscal year. 

Act, chapter 169, Laws of 1862, places the extraordinary repairs of 
the canals under the general supervision of the engineers appointed by 
the Canal Board, and the expenditures for engineering under this 
head, were for the fiscal year as follows : 

Eepairs of Erie canal $55442 44 

Eepairs of Champlain canal : . . 4)531 60 

Eepairs of Black river 249 48 

Total $10,223 52 



(J 



The improvement of the Champlain canal, under act, chapter 184, 
Laws of 1864, and the construction of lock and dam on Black Eiver, 
act, chapter 151, Laws of 1864, have been in progress, under the 
supervision of this department, and the expenditures for engineering 
during the fiscal year, were as follows : 
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Improvement of Champlain canal IP $10 > 045 50 

Improvement of Black River canal 2j744 01 

Total $12,789 61 

The work on extraordinary repairs, ordered by the Canal Board,, 
and authorized by special laws, has been under the supervision of the 
Engineer Department, and the expenditures for engineering were paid 
by the Canal Commissioner up to, aVid including February 20th, but 
subsequent to that time, such expenditures were paid by this depart- 
ment, and are included in the foregoing amount on extraordinary 
repairs. 

The payments thus made by the Commissioner, are as follows : 

Extraordinary repairs, Erie canal $585 00 

Improvement Champlain and Black River 1>165 00 

Total $1,740 00 

Ordinary repairs 10,223 62 

Improvement Champlain and Black River 12,789 51 

Total for fiscal year $24,753 OS 

WORK ON THE DIFFERENT CANALS. 

During the fiscal year the amount of work done on all the canak 
under the immediate supervision of this department was as follows : 

Erie Canal. • 

Ordinary repairs under contract . . : $25,794 02 

Extraordinary repairs 18,142 36 

Total $43,936 38 

Champlain Canal. 

Ordinary repairs under contract $17,051 32 

Extraordinary repairs under contract 46,218 63 

Extraordinary repairs, not under contract . 1 ,768 88 

Improvement Champlain canal 50,673 50 

Total 115,702 3a 

Black River Canal. 

Lock and dam on Black River $18,800 00 

Extraordinary repairs 1 , 280 00 

Total 20,080 00 

Total work done $179,718 71 

Work done on ordinary repairs by repair contractors, subject to- 
the advice and direction of this department, was as follows : 
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Erie €)anal. 

Section No. 1 $70,000 00 

Section No. 2 32,450 00 

Section No. 3 19,945 00 

Section No. 4 : 23,417 50 

Section No. 5 12,625 00 

Total $158,437 50 

Champlain Canal. 

Section No. 1 $23,600 00 

Section No. 2 21,399 75 

Section No. 3 17,750 00 

Total 62,749 75 

Black Kiver Canal. 

Section No. 1 $16,440 00 

Section No. 2 7,980 00 

Section No. 3 9,750 00 

Total 34,170 00 

Total for division $255,357 25 



DESCEIPTION OF WOKK DONE DURING TIIE YEAR— 

ERIE CANAL. 

Ordinary Repairs. 

On the 24th of July, an examination of the State (lain at Troy 
having been made, it was found to be in &uch a condition as to require 
prompt attention to have time to repair it this seafion, as seemed 
necessary ; and as act, chapter 231, Laws of 1868 appropriated 
$12,000 for its repairs', it was immediately placed under contract 
and the work commenced. Owing to the great amount of rain and 
the frequent freshets, it has not progressed as was desirable, and can- 
not be completed this fall ; but the worst portion of it has been over- 
hauled and put in a safe and substantial condition. 

The draw bridge, authorized by act, chapter 681, Laws of 1868, has 
been built, and on the Ist of September the dredging of the Albany 
basin was resumed by the contractor for repairs of section No. 1. 
The following were the breaks and detentions of the past year : On 
the 16th of March a great flood and breaking away of the ice 
occurred in the Mohawk river, which, by damming up, set the water 
back over the adjacent country, thereby injuring much of section No. 
2, Erie canal, and in one place, about two miles above the lower 
Mohawk aqueduct, causing a heavy breach through the towing path 
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bank, which, with several minor breaches, was repaired and made 
ready by the opening on the 23d of April. On the 27th of May a 
break occurred at the old dry dock on the berme side just below lock 
No. 46 at Utica. This was caused by the imperfect condition of 
gate and side banks to dry dock, and navigation was consequently 
interrupted for nearly five days. September 18th, it became neces- 
sary to draw off the water to repair the foundation of lock No. 41. 
This also caused five days' delay. There have been other detentions, 
chiefly from a scarcity of water but these will be mentioned in 
another part of this report. 

ExTItAORDINARY EePAIES. 

The following work, authorized by act, chapter 579, Laws of 1867, 
has been completed : 

Vertical wall along the berme bank in the village of Fort Plain ; 
vertical wall on berme side, and raising guard bank in the city of 
Utica, and east of the village of Eome ; and vertical wall to protect 
aqueduct and feeder at Little Falls. 

The following work authorized by general and special acts of 1868 
has been placed under contract by the Board of Canal Commissioners, 
and most of it is in a fair state of progress : 

Eemoving iron bridge from Washington street to George street, in 
the village of Eome, and building iron bridge with two roadways 
and sidewalks at Washington street ; removing slope wall and wall 
bench, and constructing 900 lineal feet of docking on the berme* side 
in the same village ; iron bridge at Port Jackson ; removing slope 
wall and wall bench, and constructing slope and pavement wall from 
lock No. 20 to a point one mile above the upper Mohawk aqueduct ; 
removing slope wall and wall bench, and constructing slope and 
pavement wall from lock No. 2 to Port Schuyler ; rebuilding lock 
No. 2. 

Act, chapter 422, Laws of 1868, provides for the construction of " a 
suitable highway bridge on the Erie canal in the town of Watervliet, 
county of Albany, from the Ireland's Comers road on the west of 
said canal, to Island Park on the east of said canal," and appropri- 
ates $4,000. A detailed estimate of the cost of this bridge is $6,700, 
and on account of the insufficiency of the appropriation, this bridge 
was not let. 
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CHAMPLAm CANAL. 
Ordinary Repairs. 

Aside fi'om the repair contracts, no special items of ordinary repairs 
have occurred, except the rebuilding of Fort Miller lock. This structure 
was built on the enlarged size, the difference in cost between that 
and the old plan being provided for by act, chapter 5Y9, Laws of 
1867. 

The breaks and detentions on this canal were as follows : On the 
3d of July, the sluice around the five combined locks gave way, and 
the water passing under the foundation at head, carried out the 
greater portion of the earth fiK)m beneath the trunk, which conse- 
quently dropped down a shapeless mass. It required four days to 
repair it and restore navigation on the feeder, but in the mean time, 
by passing water through the locks, the passage of boats on the main 
canal was but slightly interrupted. 

On the 13th of May, the lower gates of the combined side-cut locks 
at Waterford were carried out and replaced with an entirely new set, 
after eight days' delay. Navigation, however, was but partially 
impeded, as boats could go by the way of Cohoes, and into the river 
at West Troy. 

During the day and night of September 12th, an unusual rain storm 
prevailed along the line of canal, the banks of which, by overflowing 
in several places, caused four heavy breaches; one, two miles south of 
Fort Ann, one at Dunham's basin, one at Fort Edward, where 
Bond's creek passes under the canal, and ojie, two miles south of 
Schuylerville. In addition to these, a number of lesser breaches 
occurred, and navigation was not fully re-established until October 
2d, after a suspension of twenty days. 



IMPEOVEMENT OF CHAMPLAIN CANAL. 

According to the last annual report of the late Division Engineer, 
all of this work, with the exception of about ten miles of the canal 
proper, and some five miles of Wood creek, was pronounced to be 
in a state of completion last fall. 

The following table shows the state of improvement at the end of 
this fiscal year : 
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Work Cc^pleted. MUot. 

Waterford level 2.28 

From first lock north of Waterford to Hewitt's lock 4 . 60 

From Hewitt's lock to Becker's lock 4 . 20 

Section No. 1, 16 mile level 4.00 

Section No. 2, 16 mile level 4.00 

Section No. 3, 16 mile level 3.78 

Section No. 4, 16 mile level 4.22 

Section No. 1, 12 mile level 4.00 

Raising towing path on Wood creek 1 . 55 

Whitehall level 5.50 

Glen's Falls feeder 7.00 



Total miles 45 . 1 






Not Completed. 

{See taUe No, 2.) Miiee. 

From Saratoga lock to Fort Miller lock 2 . 60 

From Fort Miller lock to Moses Kill lock 2.65 

From JMoses Kill lock to Fort Edward lock 5 .50 

Section No. 2, 12 mile level 4.08 

Section No. 3, 12 mile level 3 . 50 

Raising towing path on Wood creek 4. 60 

Total miles 22.93 



Last winter, in cutting away the towing patli to get the required 
width at a point about one mile below Fort Edward, most of the face 
of the old bank was removed, in some places as much as ten feet 
being cut off. A vertical wall, laid partly with and without cement, 
was then built to protect the bank, which at that point is some 
twenty-five feet in height, the rear slope extending to the river. In 
the spring, after the water was let in, about eight hundred feet of 
this bank began to slide bodily into the river, in some places break- 
ing down to within a few feet of the water's edge. Thorough sound- 
ings showed a stratimi of hardpan from six tOj ten feet beneath the 
surface of ground, and upon this the vast volume of earth seemed to 
slide. Piling being useless upon a hard material so near the surface, 
directions were given to put in a number of timber cribs filled with 
stone, after excavating pits to the hard material for them, a certain 
distance firom and parallel to the canal. This was done and with 
apparent success, as no further indications of sliding have been per- 
ceptible. In my judgment the widening should have been done on 
the berme side, as was originally designed, and the high bank below 
canal and river kept intact. 
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Under act, chapter 715, Laws of 1868, the following work was let 
by the Canal Commissioners, after the maps, plans and estimates had 
been examined and approved by the Canal Board : 

Raising and paving towing path on Wood creek from Parish lock 
to the guard lock ; also from lower creek at Fort Ann to the Narrows. 
This work is making reasonable progress. 

In estimating the amount required to complete the improvement, 
the raising of the banks and graveling the towing path, and the build- 
ing of docking and vertical or slope walls, where absolutely neces- 
sary, have been included. This work should be done on that portion 
of the canal from Fort Miller bridge to Fort Ann, a distance ot 
twenty-two miles, and on the Whitehall level, a ^stance of five and 
one-half jniles ; also on -about two miles of the Glen's Falls feeder 
which have never been widened and deepened as contemplated by the 
law, in all twenty-nine and one-half miles, of which eighteen miles 
are under contract. I have also included the cost of the much 
needed improvement at the " Narrows" on Wood creek. 

The account of the work, including the raising and paving of the 
towing path on Wood creek, and tbe funds thus far appropriated 
will stand as follows : 

Work done, by Superintendent in 1864 . . $8j268 27 
" " 1865 .. 22,959 61 

" " 1866.. 39,617 39 

" " 1867 .. 1,639 98 

$72,485 '25 

Work done by repair contractors in 1865 . . $10,066 33 

" " 1866.. 25,389 72 

35,456 05 

Work done on contract in 1865 $46,909 74 

" " 1866 94,965 87 

" " 1867 219,901 78 

" " 1868 50,673 50 

412,450 89 

Engineering in 1864 $491 55 

" 1865 2,266 79 

" 1866 ; 10,030 12 

" 1867 15,652 76 

" 1868 10,046 50 

38,486 72 

Miscellaneous expenses up to Sept. 30, 1867 326 85 

Total expended $559,205 76 

Estimated cost to complete work under 

contract $115,507 00 



• 
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Estimated cost to complete work not under 

contract $30j000 00 

Amount required for engineering 12? 795 19 

$158,302 19 

$717,507 95 

Appeopkiations. 

By act, chap. 186, Laws of 1864 $296,000 00 

" " 156, " 1866 247,500 00 

" " 715, " 1868 95,700 00 

$638,200 00 

Deficiency $79,307 95 



The present appearance of this canal does not indicate that, during 
the past few years, so large an amount had been expended on it, in 
addition to the sum spent for repairs. Aside from bottoming out 
and widening it, and that, too, in many places imperfectly, the canal 
has not received any substantial benefit from this large outlay. 
With the exception of some of the bridges and their abutments, the 
mechanical structures remain imtouched, and are generally in a 
dilapidated condition. It seems that this improvement of the canal 
proper is claimed to be about complete, although very -much of it 
has the appearance of never having been commenced. The outlay 
has not accomplished the purposes designed by the advocates of the 
improvement, nor has it placed the canal in a condition to accom- 
modate the great and constantly increasing business of that section 
of the country. From the Hudson river at Fort Miller bridge to 
Whitehall, the greater portion of this canal is in a very poor con- 
dition, literally worn out, and it will require an immense expenditure 
of money to put it in good repair, while the same amount, if properly 
and judiciously applied, would go a great way towards enlarging it. 
Notwithstanding all the imfavorable circumstances under which, for 
several years past, this canal has been placed, the amount of business 
done on it has been constantly increasing. The gain in tonnage 
from 1837 to 1847, was 20 per cent; for the next ten years, 74 per 
cent ; and for the next ten years up to and including the year 1867, 91 
per cent. The tonnage for 1867 was 1,047,440, an increase of nearly 
46,000 tons over that of the previous year. It is greater by 57 per 
cent than was that of the Erie in 1857, at the commencement of the 
enlargement, and 55 per cent greater than that of the Oswego in 
1851, the time of the commencement of its erilargement. The 
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amount of tolls received on the Champlain canal for the fiscal year 
ending September 30th, 1868, was $204,118.00. In view of these 
facts, it is quite evident that, at the earliest possible period, this 
canal should be enlarged to the size of the Erie. The increasing 
business and consequent accruing benefits to the State demand it. 

Of the 24 locks on this canal, 17 have been constructed to corre- 
spond in size with those on the Erie. One is under contract to be 
rebuilt on the enlarged size, leaving 5 lift, and one guard lock, to be 
similarly constructed. Provision should • be made for rebuilding 
these, and for enlarging the prism to a corresponding size, in order 
that, at the earliest date, the benefit of the whole work may be fully 
realized. 



EXTEAOKDINAEY REPAIES. 

Fort Miller lock, rebuilt on the enlarged plan, was completed and 
ready for navigation last spring. This work was executed in good 
style, and much credit is due to the contractor for his active efforts 
in pushing it forward to a timely completion. A tumble gate, with 
further improvement in the gearing, was also inserted in this lock, 
and works admirably. 

The improvement above sloop lock at Troy, pier at Whitehall, 
sluices around locks Nos. 2, 4, 5, 8, and 12, Glen's Falls feeder, and 
the highway bridge at Saratoga street, Schuylerville, have all been 
completed. 

The following work, authorized by general and special laws, has 
been put under contract : • 

Dam across the Mohawk river at Cohoes (to be built of stone) ; 
Becker's lock, to be rebuilt on the enlarged size; iron bridge at 
Schuylerville ; iron bridge at Fort Edward ; iron bridge of George F. 
Dudley at Fort Ann ; and dredging Whitehall basin. Act, chapter 
715, Laws of 1868, appropriated $2,640.00 for cutting big bevels out 
of the locks on the Glen's Falls feeder. By resolution of the Canal 
Board, the Commissioner in charge was authorized to do this work 
at a cost not exceeding the appropriation, and on the 1st of April it 
was commenced under the direction of this department. At first the 
bevels were removed from both sides of the locks, but on finding that 
the cost would exceed the amount appropriated, it was determined 
to remove them from one side only, and out of the twelve locks 
eight of them have been thus partially completed. Act, chap. 424, 
Laws of 1868, authorized the Canal Commissioner to construct and 
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maintain on the farai of Lydia Ann Weaver, in the town of Water- 
ford, Sai'atoga county, a wooden bridge with stone abntments, to be 
paid for out of any money appropriated, or to be appropriated, for 
the repairs of the canals ; and act, chap. 438, Laws of 1868, authorizes 
the constniction of a highway bridge at William street, in the village 
of Mechanicsville. Both these bridges were advertised and let on 
the 1st of September. 



BLACK EIVEIl CANAL. 

Ordinary Repairs. 

Aside from the repair contracts, no special items of extraordinary 
repaii*s liave occurred. 

Extraordinary Repairs. 

With the exception of materials furnished, nothing of consequence 
ha*5 been done under the contract for enlarging, widening and deepen- 
ing the first level of the Black Rive^ canal at Rome, authorized and 
let under act, chap. 579, Laws of 1867. This work was to have been 
completed on the 1st of May last, and probably it would have been 
done but for keeping the water in the Erie canal during last winter, 
and thus depriving the contractor of that time to perform the work. 

Act, chap. 519, Laws of 1868, authorized the construction of an 
iron bridge over the Black River canal in the village of Port Leyden, 
and appropriated $3,500.00 to pay for the difference between l3iat 
and a bridge built on the old plan. Under the terms of this con- 
tract the repair contractor on that section should do this work and 
be paid the difference in cost, as the law provides. lie has accord- 
ingly been notified to proceed with the work. 



IMPROVEMENT OF BLACK RIVER. 

The construction of the lock and dam about three miles above 
Beach's bridge, has progressed very satisfactorily, and will be fully 
completed by the 1st of November. The construction of this work 
will add much to the facilities of navigation on that river. An 
additional appropriation of $12,000 will be necessary to settle the 
final account. 
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GENEKAL IMPKOVEMENTS. 

Erie Canal. 

The construction of the two side cut lockfi in the village of "West 

Troy, as authorized by act, chap. 354, Laws of 1864, and the cost of 

Construction provided for by act, chap. 579, Laws of 1867, is much 

ieeded as a means of the more rapid passage of boats from the canal, 

it that place, into the river. The latter act specifies that neither of 

hese locks shall be constructed of the size contemplated by the 

Drmer act, if it shall be authoritatively determined to build the 

>ck8 on the Erie canal of a larger size than those now in use. The 

roject of enlarging one tier of the Erie locks, as advocated a few 

Bars ago, seems to have entirely died away ; nor is it likely that it 

ill be again revived ; hence, the necessity for early action, with the 

ew of having the required structures speedily completed. 

In addition to the work covered by existing contracts, some sixty- 

.e miles of the old wall benches still remain in the canal on this 

rision, and are a great impediment to free navigation. They are 

ktributed as follows: 

MUes. 

I^tween locks Nos. 3 and 18 3.30 

■ " lock No. 18 and Schenectady 9.90 

" lock No. 23 and Fultonville 5.80 

" Spraker's and Little Falls 18.30 

" Little Falls and Utica 21 .40 

" Newville and Wood creek, through Rome 2 . 50 

Total 61.20 



These benches should be removed as rapidly as possible, and the 
'ork commenced where the banks are lowest and most insecure, 
between locks Nos. 40 and 44, a distance of about nine miles, the 
Dwing path bank is very low, and in many places subject to overflow 
t an ordinary stage of level. Here the work would serve the 
louble purpose of improving the prism, and raising and securing the 
mnks. A vertical wall, laid in cement, is very much needed on the 
►erme side of canal in the western part of the city of IJtica, from 
|he old dry doiek, just below lock No. 46, to a point some five or six 
lundred feet eastward.- The bank is high and apparently weak, and 
I break there would do much damage to property iu the city. 
Several of the culverts and waste-wiers are in a very unsafe con- 
dition, and need attention. The culvert, just west of lock No. 44^ 
[Assem. No. 11.] 4 
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should be lengthened some ten or fifteen feet on the towing path 
side, and the bank widened and strengthened. The bank is now 
supported in the rear by heavy timber braces, and is in an unsafe 
condition. The large waste-wier at Schenectady, although a very 
important one, has for a long time been entirely closed. It should 
be taken up and relaid upon a substantial foundation of timber and 
piling. Those just above locks Nos. 39 and 40 are in a siniilar con- 
dition, and at times render the water on these levels unmanageable. 
The recent heavy rains have forcibly demonstrated the necessity of 
constructing spill-ways as a means of preventing breaches and other 
damage to the banks from overflow. If located at proper points at 
or a little above water line, and built of suitable paving stone con- 
necting with the slope wall in front, and extending over the bank to 
toe of rear slope, and made the requisite length, they would, in my 
opinion, prove of great service in preventing disastrous breaches and 
delays. The foundations to several of the locks require careful 
attention to prevent damage to the masonry. Unfortunately, con- 
crete was not used in their original construction, and the earth and 
gravel have been forced out by the action of the water, leaving, in 
the absence of piling, no support to the timbers ; hence, the floor 
yields to the heavy pressure of a full lock, allowing communication 
with the culvert and lock adjacent as they are alternately filled and 
emptied. It was a case of this kind that at lock No. 41, on the 18th 
of September, suspended navigation for five days. The removal of 
the floor planking and the thorough concreting of the foundation, 
are the chief remedies for these failures. Where small streams flow 
into the canal on the berme side, the construction of receivers to 
arrest the sand and gravel would prevent the formation of bars in 
the canal. They could be cleaned out in the spring, and the 
deposited material, which would generally be washed gravel, could 
be used to improve the towing path. 

Extensive repairs of culverts, waste-wiers and aqueducts are abso- 
lutely necessary before the opening next spring. The lock gates in 
particular are generally very much dilapidated, and a large proportion 
of them wiU have to be renewed. Poor, decayed, leaky gates, difficult 
to operate, are a fruitful source of annoyance and delay. Bills of 
timber have been ordered with a view to tjiis important item of 

repairs. 

Embarrassments of a very serious nature continue to occur on the 
long level and between TTtica and Little Falls, on account of the 
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insufficient supply of water. If possible some mode of relief should 
be devised as soon as practicable ; and I am strongly of the opinion 
that the remedy would be in the early construction of the Fish creek 
feeder, as proposed and recommended by able engineers ^^nd^Canal 
Commissioners heretofore in charge of this division. On the comple- 
tion of the Oneida Lake canal the demand for an increased supply 
will still be greater. 

CHAMPLAIN CANAL. 

The Saratoga dam and the one at the head of Glen's Falls feeder, 
the former 875 and the latter 800 feet long, are similar in construction 
to that across the Mohawk river at Cohoes. In the last two annual 
reports of my predecessor, particular attention is directed to the dilapi- 
dated and unsafe condition of these structures, which are recommended 
to be rebuilt of stone as soon as the means for so doing can be provided. 
As before stated, the latter is under contract, and the former two I 
have personally examined and find them in this unsafe condition. 
The failure of either would completely stop navigation on this canal, 
and, as early as. possible, provision should bo made for building new- 
substantial stone structures. There are some six waste-wiers that 
should be taken up and rebuilt during the coming winter and spring ; 
also two small culverts, one just .above Mechanicsville, and the other 
a mile south of Fort Ann ; the latter one has entirely failed. The 
large stone culvert, for conducting Wood creek under the canal at Fort 
Edward, was destroyed by the breach on the 18th of September, and 
must be rebuilt the coming winter. As a matter of economy, all of 
these structures of a permanent character should be rebuilt with refer- 
ence to a prism of the enlarged Erie dimension, and it is quite impor- 
tant that provision for this purpose should be made. The guard lock, 
sluices and bulkhead at the head of the Glen's Falls feeder are in a 
bad condition and should receive ^arly attention. In 1867 the smn of 
$20,000 was added to the deficiency bill for this work, but for 
some unknown reason no definite action has since been taken in refer- 
ence to it. 

I would also recommend the construction of spiU-ways on this canal, 
especially on the sixteen and twelve mile levels. So many small streams 
empty into it on the west side, and the surface drainage is so great 
that during excessive rain storms it is difficult to control the water, 
and the land having been generally cleared of wood and underbrush, 
the water of late years has been unobstructed, and by accumulating 
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much more rapidly, floods and damages not only the banks of the 
canal, but also the farms adjacent. I have no doubt that claims for sudi 
damages are now made against the State sufficient in amount to make 
several times over the required improvements. 

The lock gates on this canal are generally much out of repair, and 
bills of timber have been ordered with a view to the better condition 
of the work before the opening of next spring. 

The wooden sluice around the five combined locks on the Glen's 
Falls feeder must be rebuilt this winter, as much difficulty and risk 
have been encountered in making it stand during the season. 



BLACK EIVEK CANAL. 

Of the 109 locks on the canal proper, at least two-thirds of them 
are in a very leaky condition ; the mortar seems to have almost entirely 
disappeared from the joints of the chamber walls, and when filled, the 
locks leak profusely, damaging the embankments, and making it very 
difficult to operate the upper gates. Most of the sluices are also very 
much out of repair. The east abutment of the dain at Otter creek 
needs protecting with a heavy rip-rap wall, and the west bank adjacent 
to lock, and opposite the entrance of Otter creek, is in much need of 
protection by either rip-rap or slope wall, to prevent the creek from 
washing away the bank, especially in times of high water. The deposits 
of bark from the tanneries on the tributary streams, and the saw dust 
from the saw mills on the river, are getting to be very troublesome, 
and add largely to the dredging required on that section. I am 
inclined to think that in order to remedy this evil, some legislation is 
necessary. Some repairs are needed at the reservoirs ; the high dock- 
ing on each side of the discharge channel at WoodhuU is very much 
decayed and should be renewed. The chute at North branch requires 
repairing, and the valve gearing at all of the reservoirs needs atten- 
tion. Owing to the. almost impassable condition of the road or trail 
leading to WoodhuU, it is very difficult to gain access to that imporant 
reservoir, and provision should be made for improving it. 

The lock gates like those on the other canals, are generally in a bad 
condition. So far as this division is concerned, the repairs absolutely 
necessary to be done before the resumption of navigation next spring, 
are too numerous to mention in detail, and* it will require active 
efforts, and a vast outlay to do the work. Whether or not it can be 
doi^e under the present system, reni^ins to be seen, but the past gives 
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little encouragement to the future. Decay and dilapidation have 
been rapid, and almost unheeded, in spite of the solemn protestations 
of eminent canal officials and the immense business interests involved. 
^Vhoever advocates the continuance of this system is either profoundly 
ignorant of the condition of the canals, or unfriendly to their main- 
tenance and prosperity. It touches only to blight and destroy ; it 
impairs confidence and diverts trade ; any other would be better ; no 
other could be worse or more destructive. 

Kespectfully submitted. 

E. H. OROOKEK, 
Division Etigyneer^ Eastern Division, 



TABLE No. 1. 



Showing the number and compensation of engineers employed on 
the Eastern Divisiofi of the 'ifew YorJc State cam^als^ together with 
incidental expenses from October 1, 1867, to September 30, 1868. 



REPAIRS ERIE CANAL. 



NAMES. 



n. C. Jenne 

D. C. Jenne 

O. L. Wetmore . . 
O. L. Wetmore . . 

E. H. Crocker.... 

E, H. Crocker.... 
O. L. Wetmore .. 
O. L. Wetmore .. 

Peter Hogan 

Peter Hogan 

John A. Cooper.. 
W. H. Printup . . . 

F. A. Utter 

G.F.Oliver 

R. J. Cantwell ... 
John F. McQiiade 
H. T. N. Robison 

R. N. Jenne 

C. K. Eigabroadt. 
L. M. Clement . . . . 



Rank. 



Divipion engineer . 

Travel 

Division engineer . 

Travel 

Division engineer . 

Travel 

Resident engineer . 

Travel 

Resident engineer . 

Travel 

Assistant engineer. 
Assistant engineer . 
Assistant engineer . 
Assistant engineer . 
Assistant engineer . 

Rodman 

Rodman 

Assistant in office. . 

Inspector 

Inspector 



Total Erie canal 



No. of 
days. 



Incidental Expenses. 

Stationery 

Postage and telegraph 

MiscellaneonB 



109 
96 
43 
79 

192 
79 
78 
10 

35 



Rate of com- 
pensationi 



$2,000 00 
2,' 666 '66* 

"2,*666'66* 
'i,'766'66' 
' 1,766 66' 
5'66' 

600 
600 
600 
450 
2 50 
200 
8 00 
400 
400 



Amount. 



$175 00 

30 00 
176 00 

65 04 
506 5S 
161 04 
118 65 

39 68 
300 00 
166 50 
645 00 
480 00 
215 00 
395 00 
664 00 
197 50 
156 00 

30 00 
230 00 
140 00 



$193 47 
170 99 

87 99 



REPAIRS CHAMPLAIN CANAL. 



D. C. Jenne 

D. C. Jenne 

O. L. Wetmore 
O. L. Wetmore 

E. H. Crocker. . 
E. H. Crocker. . 
O. L. Wetmore 
O. L. Wetmore 
W. B. Cooper. . 
W. B. Cooper.,, 
Peter Hogan..'. 
Peter Hogan . . , 



Division engineer 

Travel 

Division engineer 

Travel 

Division engineer 

Travel 

Resident engineer 

Travel •. . . . 

Resident engineer 

Travel 

Resident engineer 
Travel 



Total. 



$4,989 99 



462 45 



$6,443 44 



$2,000 00 


$100 00 




20 00 


2,'666 66 


210 66 




18 80 


2,666 66 


617 36 




166 64 


1,700 00 


134 68 




16 00 
665 02 


1,700 00 




122 92 
180 00 


1,700 00 




90 90. 



5i 



ANNUAL REPOET OF THK 



NAMES. 



W. B. Cooper 

John A. Cooper 

E. H.Bali 

W. H. Newklrk 

Halleck Holbrook 

Halleck Holbrook 

Joseph Dewey 

Bana Reed 

L. M. Clement 

Edward Cunningham . . . . 
J. S. Locke k... 



D. C. Jenne 

D. C. Jenne 

O. L. Wetmore . . . 
O. L. Wetmore . . . 
O. L. Wetmore , . . 
O. L. Wetmore , . . 
John A. Cooper . » 



Peter Hogan.... 

Peter Hogan 

O. L. Wetmore . 
W. H. Printnp.. 
W. B. Cooper... 
J. A. WatkinB. . . 
John A. Cooper. 
John A. Cooper. 

F. A. Utter 

M. H.Roberts... 

E.H.Ball 

E.H.Ball 

O. F.Oliver 

Thos. L.Dalton. 
M. H. Roberts. . . 

E. H. Ball 

B. H. Brevoort. . 
A. McLanghltn.. 

J. £. Locke 

J. W. IngallB.... 

H. A. Smith 

W.F.Potter.... 
Geo. S. Alger. . . 
Joseph Dewey. . 

R. N. Jenne 

David Evans 

W. W.Smith... 
Chas. E. Harris . 

Dana Reed 

J. E. Locke 

L. M. Clement.. 
Hiram Parker... 
Owen Carroll... 
Robert Coleman 
Q. W. Baxter. . . 
M.D.Sherrill... 



Rank. 



Assistant engineer 

Aspiatant engineer 

Asdistant engineer 

Assistant in office 

Rodman 

Rodman » 

Axman 

Inspector i 

Inspector 

Inspector , , . . . 

Inspector « . . . 

IncidefUal EH^jenties. 
Postage and telegraph 

Total Champlain canal. . . . 



No. of 
days. 



167 
S4 
27 
16 
78 
79 
S6 

171 

14 

18 

6 



Rate of com- 
pensation. 



$6 00 

00 
60 
00 
60 



5 

4 
8 
8 
800 



8 

4 
4 
4 



00 
00 
00 
00 



860 



Amount. 



$786 00 

130 00 

121 60 

45 00 

195 00 

£37 00 

68 00 

684 00 

66 00 

68 00 

81 00 



Total. 



$4,^87 
86 28 



$4^531 60 



REPAIRS BLACK RIVER CANAL. 

$8,000 00 



Division engineer 

Travel 

Division engineer 

Travel 

Resident engineer 

Travel 

Assistant engineer 

Total Black River canal 



Total repairs 



13 



2,000 00 
'i,'766'66' 

6*66* 



166 38 
14 00 
69 76 
10 40 
80 00 
12 00 
66 00 



1849 48 



$10,888 68 



IMPROVEMENT CHAMPLAIN CANAL. 



Resident engineer 

Travel 

Assistant engineer 

Assistant engineer 

Assistant engineer 

Assistant engineer 

Surveyor and draughtsman. 

Assistant engineer 

Assistant engineer 

Assistant engineer 

Assistant engineer 

Assistant engineer 

Assistant engineer 

Surveyor and draughtsman. 

Leveler 

Leveler 

Leveler 

Rodman. ^ . . . 

Rodman i . . » . 



Rodman 

Rodman 

Rodman 

Axman 

Axman 

Office assistant. 
Office assistant. 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 

Inspector 



IncidenUd ExpenHa. 

Stationery 

Fuel 

Light 

Office rent 

Postage and telegraph. . . , 
Miscellaneous , 



Total improvemH Champlain 



16 

189 

27 

884 

89 

98 

91 

198 

118 

86 

92 

6 

108 

122 

62 

89 

48 

68 

79 

43 

3 

80 

10 

811 

86 

66 

13 

74 

21 

81 

81 

62 

26 

68 



$1,700 



00 
00 
00 
00 
00 
00 
00 
00 
00 
60 
00 
00 
00 
00 
800 
800 
8 60 
800 
2 60 
8 60 
800 
200 
800 
800 
860 
8 60 
4 00 
860 



00 
00 
00 
00 
8 00 
8 00 



$160 

81 

76 

696 

136 

1,420 

146 

490 

466 

768 

462 

117 

868 

20 

406 

488 

166 

267 

150 

169 

'197 

107 

6 

60 

80 

683 

126 

196 

48 

859 

84 

193 

184 

206 

78 

166 



00 
80 
00 
00 
OQ 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
60 
00 
60 
60 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 



$888 89 

94 75 

14 85 

136 67 

79 96 

80 68 



i 



$9,466 80 



690 80 



$10,046 60 
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NAMES. 



B. H. Crocker. . 
E.H.Crocker.. 
Peter Hogan... 
Peter Hogan... 
John A. Cooper 

G.-B. Beach 

E.H.BaU 

C. L. Sweet 

Chester Ray.... 



Rank. 



Division engineer. . 

Travel 

Resident engineer. . 

Travel 

Assistant engineer. 
Assistant engineer. 
Assistant engineer. 

Inspector 

Inspector 



Incidental Esepenses, 

Stationery 

Postage and telegraph. : . 



Total Improvem't Black river. 
Amount Dy Can^ Commis^er 

Total expenses for engineer^g. 



No. of 
days. 



11 
814 

26 
141 

80 



Rate of com- 
pensation. 



$2,000 00 

"i,' 76606 

606 

400 
450 
400 
850 



Amount. 



$200 00 

76 70 

220 00 

105 12 

65 00 

1,266 00 

117 00 

664 00 

105 00 



$35 60 
969 



Total. 



$2,696 82 



46 19 



$2,744 01 
1,740 00 



$24,758 08 



SUMMAEY OF TABLE No. 1. 



NAME OP CANAL. 


Engineering 
proper. 


Incidental 
expenses. 


Amounts. 


Total. 


Repairs Erie canal 


94, Voo aa 

4,605 87 
249 48 

9,456 80 
2,698 82 


$462 45 
26 23 

690 20 
45 19 


$5,442 44 

4,581 60 

249 48 




Renairs Chamnlain canal 




Repairs Black River canal 






$10,228 68 

10,045 60 

2,744 01 


Imnrovement Chamnlain canal 


$10,045 60 
2,744 01 


Improvement Black River canal 




Amoont paid by Division engineer 

Rebuilding Port Miller lock 


$28,018 06 


. 88888 . 




615 00 
898 00 
147 00 
880 00 
205 00 


Improvement above sloop lock, Troy 

ConstructinfiT pier at Whitehall 










Constructing vertical wall at Utica 

Constructing vertical wall at Little Palls. . . 














Amount naid by Canal Commissioner 




1,740 00 










Total expenses for engineering 


$24,758 08 
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TABLE No. A:.--iContinued.) 
Ebie Canal. 
Description. 

Section No. 1. — From Albany to north end of lower aqueduct^ 
including Champlain canal, to a point 200 feet north of south guard 
lock, and sloop lock and Troy darn. 

Section Hfo. 2. — From north end of lower aqueduct to head of lock 
ISo. 27, including Eexford Flats dam and feeder. * 

Section No. 3. — From head of lock No. 27 to'foot of lock No. 34, 
including Schoharie creek and Rocky Rift dam and feeder. 

Section No. 4. — From foot of lock No. 34 to head of lock No. 46, 
including the feeders and dams on both sides of the Mohawk river, 
at Little Falls. 

Section No. 5. — From head of lock No. 46 to east bank of Oneida 
Lake canal. 

Champlain Canal. 

Section No. 1. — From a point 200 feet north of south guard lock, 
at Cohoes, to foot of lock next north of Fort Miller bridge, including 
Waterford side cut. 

Section No. 2. — From foot of lock next north of Fort Miller 
bridge to Dunham's basin, including Glen's Falls dam. 

Section No. 3. — From Dunham's basin to entrance into Lake 
Champlain at Whitehall. 

Black Rivkb Canal. 

Section No. 1. — From Rome to one thousand feet north of lock 
No. 70, including Delta feeder. 

Section No. 2. — From one thousand feet north of lock No. 70 to 
three hundred feet north of lock No. 109, including Black River 
feeder, and North Branch, South Branch, and WoodhuU reservoirs. 

Section No. 3, — From Lyon's Falls to Carthage. 



MIDDLE DIVISION. 



ANNUAL REPOET OF M. S. KIMBALL, DIVISION ENGI- 
NEER, FOR THE FISCAL TEAR ENDING SEPTEMBER, 

SO, 1868. • - 

Hon. Van R. Richmond, State Engmeer mid Surveyor: 
Sir — I have the honor to present yon the following report : 

LENGTH OF COMPLETED CANALS. Miles. 

Erie canal 68.58, navigable feeders 3.35 71 . 93 

Oneida Lake canal and feeder (old) 7 . 00 

Oswego canal 38 . 00 

Oneida river improvement 20 . 00 

Seneca river towing path 5 . 75 

Baldwinsviile canal and improvement to Jack's Reef 12 . 50 

Cayuga and Seneca canal 22 . 77 

Crooked Lake canal 8 . 00 

Chemung canal and feeder 39 . 00 

Cayuga inlet 2 . 00 

Chenango canal 97.00 

323 . 95 

RESERVOIRS AND FEEDERS. 

For the Erie Ccmal, — ^Erieville reservoir, 340 acres, 21^ feet deep ; 
De Ruyter reservoir, 626 acres, 18^ feet deep; Cazenovia lake, 
1,778 acres, 4^ feet deep ; Skaneateles lake, 8,320 acres, 7 feet deep ; 
and Oneida, Cowassalon, Chittenango, Carpenter Brook, Jordan, 
Weedsport and Port Byron feeders. 

For iJhe Chenango Ca/nal. — Madison brook reservoir, 235 acres, 45 
feet deep ; Bradley brook reservoir, 134 acres, 25 feet deep ; Eaton 
brook reservoir, 254 acres, 50 feet deep; Hatch's lake, 134 acres, 
10 feet deep; Woodman's pond, 148 acres; 11 feet deep; Leland's 
pond, 173 acres, 8 feet deep ; and Kingsley brook reservoir, 113 
acres, 20 feet deep. 
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ENG^EEE DEPAETMEKT. 

The division has been in charge of William H. H. Gere to the 20th 
of February last, and M. S. Kimball the balance of the year as 
Division Engineers, and Howard Soule, Jr., Resident. The extension 
of the Chenango canal was in charge of B. M. Hanks to the Ist of 
June, and Charles L. McAlpine the balance, as Resident. 



TABLE 1^0. 1 

Is an exhibit in detail of the expenditures. 

The following statement shows the amount of work done in charge 
of the engineer department, the cost of engineering and the per- 
centage of cost of the same. 



CANALS. 



Erie 

Oswego 

Chenango 

Chenango extension 

Chemnng 

Crooked Lake 

Cayuga and Seneca 

Oneida lake (enlargement). 
OtiBCo Lake survey 



Total 



Work done. 



$62,126 25 
101, 161 65 
67, 251 78 
73,953 41 
15,404 64 
24,834 97 



81,560 00 



$376,392 70 



Bngineering. 



$6, 190 88 
3, 718 10 
3,105 40 

14,206 92 
2,475 88 
2,449 48 
1, 191 68 
6,720 29 
623 40 



$89,680 96 



Percentage. 



10.00 
3.60 
4.6U 
19.20 
16.00 
10.00 



18.00 



10.6-10 



The percentage of cost of engineering is, increased this year over 
last. This comes jfrom the expense of making surveys for work upon 
which little or nothing has been done yet, for instance the Otisco 
lake survey, the survey of the Owasco lake, both for reservoirs, 
re-surveying, re-estimating and re-letting work on the Chenango canal 
extension, all of which had been canceled and the work stopped. 



TABLE No. 2. 
This table shows the work under contract in detail, the amount 
done and remaining to be done on all of the canals and works of the 
Middle Division except certain work authorized by the Canal Board, 
-which is shown in table No. 3. 

Erie Canal. 

The contracts are all completed except two. One, the culvert at 
Canastota, will be built some time before the opening next spring, 
and the other, protecting the channel at Skaneateles, is going on 
now, to be finished eaily in the winter. 
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OsmrEoo Canal. 

The berme bank, making a canal level of the pond above the 
Horse shoe dam, was cloeed in th0 early part of September, and 
relieves bo far the difficnltied common ib all the river levels. The 
work remaining is principallj the stone protection to the banks, 
which will be complete by the dose of navigation. Braddocks' 
rapids dam will be finished this fall. ' The cost will exceed the 
estimate of last year perhaps $10,000 owing to an extensive dip in 
the rock foundation on the east half, making the height 16^ instead 
of 10^ as expected. 

The Minetto dam will be half built, and then stop over to spring. 
The dock at Green Point will be put in, ready for the opening. 

Surveys, maps, plans, and comparative estimates on different locar 
tions for the High Dam, near Oswego, have been made and sub- 
mitted to the Canal Board, under act, chapter 715, Laws of 1868. 
But, as no action has yet been taken upou them, nothing more need 
be siaid. The Feeder trunk at Fulton is completed, and answers 
well the purpose for which it was projected. 

Chbnakqo Canal. 

Five locks have been rebuilt, and there are contracts in existence 
for three others. They yrere let in 1865, and there being no money, 
, nothing was done ; and now, in war prices, the contractor feels imder 
no obligation to proceed. Every old lock on the canal needs rebuild- 
ing, and the Legislature cannot go amiss in making appropriations to 
do it, say for five or six each year, all the while rebuilding the' 
poorest. 

Chemung Canal. 

AU the work contracted for is completed, except the pier at 
Watkins, .which is to immediately proceed. 

Cbooked Lake Canal. 

Three locks and protecting the banks at certain points have been 
done. Four other locks have been put under contract, to be built 
during the suspension of navigation. There are still other locks very 
soon to need rebuilding. 

Cayuga and Sxnbga Canal. 

The coilstruction of a pier at Geneva has been contracted for, and 
to be commenced next spring. . . 

[Assem. No. 11.] 6 



66 annual repokt of thb 

Oneida Lakb Cakal. 

This is a new enlarged canal, extending from Durhamville, on the- 
Erie canal, to South Bay, on Oneida Lake, 5fV miles. It wad put 
under contract December 18th, 1867, to be completed July Ist, 1869. 
It will he seen by the table that tlie work done amounts to $31,560, 
and the amount remaining $226,440, which is an expenditure of 
$25,160 total, or $5,032 on eadi contract per month. 

This would be a greater rate of progress for the future than has 
been made yet; and witli the winter intervening, it is quite safe *o 
say that this canal cannot be brought into use as early as July 1st, 
1869. 

It is quite probable it cannot be brou^it into use at any time with- 
out first adding more water to the long level of the Erie. 

Extension of the C^hekango Canal. 

As reported last year, the work was suspended and the contractors 

allowed . to cancel, for want of money to proeeed. Twenty-five 

contracts were accordingly canceled and nine left running. The 

Legislature, during the winter, appropriated $281,800 to resume. 

The work between Binghamton and Owego was re-surveyed and 

rriet, exc^t the locks, aqueducts, dam, and bridges, on the 29th of 

July last. 

By table No. 2, the work under contract, including 

that completed, is $1 ,208,670 75 

By table No. 4, the work not under contract, is 571,896 00 

Total cost .' $1 ,780,565 75 

Deduct the total work done 826,593 25 

* 

. Work remainmg $953,972 50 

Or cost to complete to Owego 536,527 50 

Or cost to complete below to State line $417,445 00 



-*-t 



By comparing the total cost of the canal now with the report of 
last year, there is an increase of $109,036.67. $45,000 of this is made 
up of the authorized raising of the banks along the river, by the Canal 
Board, upon the recommendation of the Division and Besident Engi- 
neers, the high water of the last two years having demonstrated its 
necessity. The capacity of the Ohoconut, Tracy and Apalachin creek 
aqueducts were found to be quite too small, and upon a like recom- 
mendation, authority was also given by tiie Oanal Board to incarease 
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the width of wat6r way, costing $25,000 more. There remains now « 
$89,000 to be accomited for. Part of this comes from damage to the 
banks by the flood of last spring, and the remainder from the never 
varying rule, that you cannot suspend work, settle up, relet and go 
on, without an increased cost. 

To ascertain the fiirther appropriation necessary to com- 
plete this canal, set down the work remaining to be done $958)972 60 

And from it deduct the money on hand, atter paying 
the monthly estimates of October Ist, last past 231)000 00 

Balance $722,972 50 

Then to this should be added a certain percentage for 
engineeringj and the usual contingencies 72)297 25 

Leaves the appropriation to be made $795)269 75 

Following is the report of Charles L. McAlpine, Resident Engineer 
in charge, to which you are respectfully referred for a detailed state- 
ment of the condition of the work. 

OwEGo, Novetnher 1, 1868. 
M. S. Kimball, Esq., Division Engineer: 

In the last annual report which was made by my predecessor, it is 
mentioned that on September 1, 1867, notice was served by the Canal 
Commissioixer (as the law provides in such cases), upon each of the 
9^ntractors then at work upon the extension of the Chenango Canal, . 
to the eflTect that he "diould issue no more drafts on account of work 
done by them, as the fund for that purpose was exhausted." 

This notice caused an immediatcf suspension of operations, and on 
October 10th, following, the Canal Board passed resolutions that lipou 
application, the contracts should be canceled, and the Canal Commis- 
sioner authorized to make the final payments upon them. 

At the time the notice was served (September 1st), work had been 
commenced on aU of the sections from No. 1 to No. 30, inclusive, 
except upon sections Nos. 20 and 28. 

Sections Nos. 31 to 39, inclusive, which embraces the remainder of 
the extension up to the State line, has never yet been placed imder 
contract. 

AU of the mechanical stroctures between Binghamton and Owego/ 
exeept 1^ dam aorQea the SuBi^^^ehaima, and guard lock at Bingham- 
ton, lock No. 6, oB section No. 22, and bridges on sections Nog. 11 to 
23, inclusive, were under contract, and work had been ocmunenoed. 
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At the time meutionedy several of the eectiona had been completed 
and the final accoimta rendered, and some others were nearly finished. 
Among the completed- sections, were Nos. 7, 8, 9, 11, 12, 13, 16, 19, 
22 and 23 ; all embraced in that portion of the canal between Bing* 
hamton and Owego. 

All of the culverts between the same points were built, excepting 
two, of six and eight feet chord respectively, on section No. 6 ; one 
composite culvert, three feet span, and one arch of four feet chord, on 
section No. 20 ; one four, and one six feet chord, on section No. 21 ; 
and two culverts of four feet chord each, on section No. 22. 

Work was progressing upon the three aqueducts over Choconut, 
Tracy, and Apalacbin, and upon bridges from sections 1 to 10, indusive. 

During the past fiscal year, applications were made for cancelment 
of contracts, and final payments, on section Nos. 1, 2, 3, 4, 6, 6, 10, 14, 
15, 17, 18, 21, 25, 26, 27, 29 and 30 ; also upon locks Nos. 4 and 6 ; 
Choconut and Apalachin aqueducts ; culverts on sections 1 to 20, 
inclusive ; and bridges on sections 1 to 5. The payments have been 
made, and these contracts closed. 

The contracts which, up to September 30th, 1868, had not been 
canceled, and still remained in force, were those for sections Nos. 20, 
24 and 28 ; locks Nos. 1, 2 and 3 ; Tracy aqueduct ; culverts on sections 
Nos. 21 to 30, inclusive ; and bridges on section 6 to 10. None of the 
structures below section 23 (opposite Owego), except culverts to sec- 
tion No. 30, have yet been commenced or put under contract ; nor the 
section work between sections Nos. 30 and 39, the latter terminating at 
the State line. None of the locks below No. 6, on section No. 18, have 
been put under contract. 

This statement will show briefly *the material progress that had be^i 

made on the work at the time of the suspension on September 1st, 
1Q87. 

By reference to ^^ Table No. 2" of the last report, it will be seen 
that work to the amount of over three-quarters of a million of 
dollars ($757,622.08) had been accomplished, or, according to the 
then estimates, nearly half the amount necessary to complete the 
canal, to the State line of Pennsylvania, by which a connection is 
made with the entire system of canals of that Stiate. 

Towards the close of the last session of the Legislature, a further 
appropriation of two hundred and eighty^)ne thousand eight hun- 
dred dollars was made for this canal, and by resolution of the Canal 
Board, passed May 28th, 1868, work Was ordered to be resumed, and 
C. L. McAlpine was appointed Resident Engineer from June 1st. 
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Ji re-meaBurement of all, except the completed sections, wasnnade 
of that portion-^'between Binghamton and Ow^o, and advertised to 
be let on Jvij 29th, the new contractors generally getting at work 
within the following twoimohlhs. Two of the uncanceled contracts, 

onely, for sectiou 20, and culverts from section 2l to 80, were also 
commenced The locks, culverts, and aqueducts, not already under 
contract, and the dam and guard lock at Binghamton, and work 
below Owego, also bridges, were not let, it being deemed advisable 
by those who controlled, not to exceed the amount of the appro- 
priation. 

On August 26th, a report was made by the Eesident Engineer, 
Which was concurred m by the Division Engineer, and presented to 
the Canal Board by the Commissioner, recommending certaiA 
changes in the plans of the work ; and on September 8d, the changes 
were authorized and adopted. This consisted in a large increase of 
water way, under Choconut, Tracy and Apalachin aqueducts; the 
raising of the towing path bank an additional height, where neces- 
sary, to prevent the floods of the Susquehanna from overflowing it, 
and the change of material for constructing locks Nos. 4, 5 a^d 6, and 
the abutments of farm and road bridges from stone to wood ; the whole 
cost of the changes designed, being estimated at the sum of seventy 
thousand dollars. 

The water way of the aqueducts named, seemed entirely insufficient 
to permit a free passage of the streams they spanned, thereby 
endangering the safety and permanency of those structures. The 
additional height of the bank on the river side of the canal, was 
required against such floods as occur in the Susquehanna, and were 
so destructive in the spring of 1865, and the present year. 

The change in the locks and bridges was recommended, owing to 
the scarcity of suitable stone for these and all of the structures, and 
the great cost of importing them from a distance. , 

The sections relet July 29th, and now tmder contract, are Kos. 1 to 
6 inclusive, 10, 14, 16, 17, 18 and 21 ; also remaining culverts on sec- 
tions 1 to 20. 

The cost of the remaining work on these sections and 

culverts, at contract prices, on July 29th, was $2379 215 50 

Section 20 (uncanceled and work resmned) 22>000 00 

CulvertSy sections 21 to 23 (uncanceled and work 

. resumed) 14,600 00 

The portion of the increased cost authorized by the 

Canal Board on sections that were let July 29th 24 » 620 00 

■■'■'■■■■ ■■'■I I'll I II ■ 

Total, or amount of appropriation, nearly $2989 885 50 
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The remaining uncanceled contracts between Bing^iam- 
ton and Owego, will^ when work is reBumed on them, 
increase the amount as follows : 

Lock No. 1 $9,236 00 

Lock No. 2 8,535 00 

Lock No. 3 10,171 00 

Tracj aqueduct, inolnding $11,800 inoiease 

by Canal Board 22,820 00 

Bridges on sections 6 to 10 9,800 00 

$60,062 00 

T6tal amount of work between Binghamton and Owego, 
under contract July 29th, 1868, together with increase 
oh same^ authorizea by Canal Board, was at that date, $358,397 50 

The work, not under contract and remaining to be 
done, between Binghamton and Owego, is as follows : 

Locks Nos. 4, 5 and 6 $33,030 00 

Dam and guard lock at Binghamton 50,000 00 

Ghoconut and Apalachin aqueductB, in* 

eluding $13,200 mcrease by Canal Board,' 34,300 00 

Bridges, sections 1 to 5 and 11 to 23 64,400 00 

Remainder of increase authorized by Canal 

Board $20,880 00 

202,110 00 

Amount required on July 29th, 1868 (the date of the 
letting), to complete the canal from Binghamton to 
Ow^o $660,507 50 

No work has been relet below section 23, opposite Ow^o. The 
amount of work done below Owego, up to July 29th, 1868, was 
found to be $148,266.25, which was entirely for section work on 
sections 24 to 30 inclusive. 

Sections 31 to 39, inclusive (the latter reaching the State line), 
have never been under -contract. An estimate of the remaining 
work required to complete the canal from Owego to the State line, 
amounts to $417,445.00, giving an aggregate cost between these two 
points of $565,711.25, whieh, added to the total estimated cost 
between Binghamton and Owego, is $1,780,565.75. 

It may be her6 mentioned, that in preparing " Table No. 2," and 
the accoiiipaCnying statiements, the estiinated of cost have been revised 
on all of the work that was prepared for the letting. of July 29. No 
remeasurements have been made of the work not now under contract, 
and on such work the estimates of last year are used. These, 
^heii revised, will tmdoubtedly be increased, as a portion of litem 
-ipirere made several yeai^ since, when, apparently from the Iow«r rates 
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ot 4abor, mat^rialg, &c^ and other causes, they were stated in some 
caaes oonflMferably bielow the probable amount. This is indicated 
-where^ a$ i^tated, the foimer estimates have been revised. 

Table No. 1 unbraces the engineering and incidental expenses, both 
of my predecessor and myself. The snspensicm and the applications 
•for cancelment of contracts required a final measurement- and o&m- 
pntation of nearly thirty miles of the t^ork ; and in June and Jtdy 
last, it became n^cfessdry to prepare tlie first twenty-three miles for 
letling.. Oompafaf iv^ly very little contract work was done during lihis 
time, so that the engineering and incidental expenses bear a higher 
ratio as compared with the whole work, than would otherwise occur. 
If the appropriations permit k vigorous prosecution of the work during 
the coming season this ratio will be materially reduced. 

Detailed tables of the cost of the work accompany this report, 
showing the amount done and to be done at the close of the fiscal year 
ending Semptember 30, 1868, between the preisent terminus of the 
completed Chenango canal and Owego, and from Owego to the State 
line. 

Previous repoilte' have dwelt sufficiently upon the advantages to the 
State, and to the people living in this section, that are expected tp 
result from the construction of this connection with the Pennsylvania, 
system of canals, and the coal fields lying in that State. The subject 
is now so well understood, and so large a proportion of the necessary 
amount has been already expended, that the policy and determination 
•to incur no frtrther delay, like that of the past year, in the completion 
of the work, is regarded as a settled one. 

To ascertain that such delays are costly it is only necessary to 
examine the reports made in the early stages of the enterprise, when 
labor^ materials, etc., were very low, compared to those of the present 
time« The delay of last year in the progress of the woris: has also 
added considerably to the cost of making certain temporary structures 
and arrangements necessary ; by occasioning an almost entire 
remeasurement and computation of the work; by the preparation 
required for a reletting, and by the fact that the work had to be relet 
at advanced rates ; and that the unfinished work, left to the action of 
rains, and spring freshets in the Susquehanna and smaller streams, 
incurred considerable damage and depreciation. 

It is considered a niatter of great regret that the dam across the 
Susquehanna at Binghamton, the guard lock at the same place, !and 
the- aqueducts and bridges between Binghamton and Owegb could 
not have been put under contract this season, so that the large amoxmt 
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of materiak required, stone, timber, etc, oonld htre been deliTered 
thiB winter, readj for lue m booh as the season opened in the spring. 

Those having eontrol, however, considered that it was better to 
pursue thepoKcjr oif only contracting so much of the work as could be 
eovered bj the present appropriation, and the work in question now 
waits for the necessary funds. 

If the amount appropriated had been sufficient for the prosecuticNa 

of the work mentioned, simultaneously with that now in progress^ it 

is thought the canal could have been opened to Ow^go at least a year 

earlier. 

Very respectfully, 

a L. MoALPIKE, 

TABLE Na 8. 

^Diis table shon^ in detail the work authorised by the Osnal Board 
from time to time during the year, as circumstances arise making it 
necessary. It is authorized upon the estimates of the Division or 
Berident Engineers, and paid by the Canal Commissioners upon theh^ 
'SWf>m certificates. The work is all done and the' accounts settled. 



1MPK0VEMENT8 NECE88ABY. 

Jordan Lbvsl. 
notwithstanding the navigation is reported good this season, after 
all it has been only comparatively so. By this, I mean that although 
' boats have moved along all the while, they are not moved, however, 
without an undutf expenditure of ** muscle " both of man and beast. 
This comes from the ^^ bench ^ or rather from the material that once 
composed the *^ bench," the bench proper having slid down and out 
on to the bottom of the canal, in many places carrying the slope wall 
with it. There is eleven miles of this " bench " on this level and five 
near Syracuse, which is all there is on the Middle Division. Much 
has been said about it in former reports. I will only add wUlit is 
patent. It ought to come out, and slope wall both sides from the 
bottom up, be put in. 

CHirncKAKGo Aquedijot. 
This aqueduct was built for the enlargement several rods up the 
€reek from the site of the old one, the route of the canal having 
been changed. It is alleged by the farmers h^e that at every, con* 
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iiderabte rain their fanoB are drowned out from the damming of the 
water at this aqueduct much more than they otherwise would be, and 
mudi more than they used to be by the old aqueduct 

I think n^uch relief would be afforded by cutting a new channel 
below, down to a level with the bottom of the old aqueduct, straight- 
ening and widening it at the same time* 

CJOWASBALON CbSXK. 

This creek runs under the canal about two miles west of I>urh«n- 
▼ille. It is passed by what is known as a ^^ diving culvert ** of 10 
apertures each 4 feet wide by 8| feet high. The stream is very pow* 
erfbl above and slu^ish below. The canal is in danger at every raist 
starm, and much land above is flooded from the want of capacity ia 
the culvert to discharge the water. Claims for damages have also 
now sprung up. The plan of a ditch reaching to the Oneida creek at 
Durhamville, heretofore pjoposed, I regard as very unfeasable|[botk 
from its great cost, as well as liability to soon fill up. Any attempt 
to settle the question, umply by opening and deepening the outlet 
bdow, would doubtleai prove a fidlure, I think nothing short of 
changing the culvert to an aqueduct (which would increase the area 
of the waterway from 100 to 180 feet), and open a channel below &^ 
a short distance, would give the needed relict The change should be 
made the ooming wintn*. 

Oatuoa Axr> Seksoa Cakai*. 

The locks are all composite except one ; the others begin now t& 
fail in the linings, and, when rebuilt on so important a lateral as this,, 
should be of stone like those on the Chenango. The dam at Water- 
loo although owned by the State, yet individuals have means of 
drawing water around one end, and .do it in low water to the detri^ 
ment of navigation. A new dam should doubtless be soon buHt 
by the State in such a nixanner as to control navigation, giving mill 
owners only the surplus water. 



NAVIGATION AND REPAIRS. 

£bis Oakal. 

On or about the 16th of March last, the contractors for repair sec- 
tion No. 9 set the State dredge at work in the vicinity of Memphis and 
Newport, on the Jordan level, and kept it running, down to the opeoh 
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ing. No trouble of any account has been felt Aere nnce, while the. 
jear before the funding of boats was of ahnost daily occurronee. 
This level, howerer, has also been better sapjdtod with water thb year, 
and doubtless has had something to do wiHi the improved naivigtttion. 

Crane brook aqueduct was overhauled befere the openings ibe 
broken pier and abutment rebuilt, and 84 bolts, 1^ inch round, put 
through the bottom of the trunk and screwed into the foxmdation, with 
a view to preventing the trunk being raised again from an outside 
flood, even with the canal empty. 

Locks 47, 48 sind 49, were also overiiauled last spring. The walls 
of' lock 48 were ftund to have settled, and a commiinication c^ioied 
into the culvert. fn>m the berme lock. This comes trim there being 
no *^ cut-off" parallel to and between the looks. The niomeat tiie 
planking is sufficiently worn on the foundations, or if any gdt off, ^mit6 
is a circulation formed between the lodcB, running bai^ward and 
£)rward, as the case may be, Whenever one lode is filled and th^ 
other empty. This in time wearg until the walls are undermined and 
let down; as in this ease, and as was the case with lock. 47 several 
years ago. It is only a question of time, when all double lodes built 
in this way, unless on rock, will become undermined, without particular 
pains is taken to keep the planking perfect. Lock 48 was repaired by 
concreting up the satire ap^*ture and replahking, and putting in 
binders across on top of the floor at every seven feet, to more effectually 
secure it. The binders were also put in at lock 47 and 49. At lock 
47 it is alleged that they interfere with the drawing in of boats by 
taking up the room under, preventing the fireer escape of water. This 
is true, and' ought to be changed by laying' down flat straps of iron. 
On the 3d of September a plat^ was broken on the Centr^port aque- 
duct, detaining navigation 48 hours. With this exception there has 
been no delay, except now and then a little from the crowd of boats 
about the weigh lock at Syracuse. 

OswBOo Canal. 
On the 3d of October both lower gates of lock No. 11 were carried 
away, stopping navigation imtil the evening of the 5th. Twice during 
the summer a toe post on the lower tow path gate of lock No. 12 has 
been broken, both times making a delay of 24 hours. * At the breaking 
up of the ice last spring two breaches were made in the Phoenix canal 
level, one at l^e west end of the Yan Burendam, and one large one 
at the head of lock 14. The ioe dammed up half ii mile above, ipour- 
ing over the bank and coming down to lock 14,, broke out into the river. 
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At the stone dam at Osw^o the coping of the east abntment was 
ahoved off into the river below. These were the nfiain items. Them 
was mnch other damage to tiie towing path in numerous places ; all 
wW repaired, however^ in time for the opening ; the State p^tyittg in 
exceflB of the $5,000 stipulated in the contract. 

Chenango Canal. 

The bulkh^ at tlie Stratton feeder broke down last spring in the 
high water, sweeping down the feeder and caual, breaking out i|i 
various places, doing consida*able damage. At one point io^ several 
hundred feet through a thorough cut, it simply widened Ihe canial to 
%n enlargement widtii, which has been left so in repairing. At Che- 
nango JForks the water broke into the c^al, ran down, breaking out 
variously to P<»1; Dickinsoh* The work was repaired, but not with- 
out delaying navigation a lew days. The State paid the excess of 
cost over and above the $5,000 stipulated in the contract. 

Navigation has been suspended two or three times for broken lock 
^tes, and once from eatth running down the hill above lock 111, 
from the new railroad banks ; otherwise it has been good. 

Chemung, Crooked Lake and Cayuga and Seneca Canai^s. 

There was a break through the berme on the feeder of the Che- 
mung at Big Flats, lasting a day and a half, and one 3^ days at Pine 
Valley aqueduct, above lock 36. There was a delay of two days on 
the Crooked Lake, to replace the lining of lock 17 and bottom out 
accumulations from rains. 

The navigation has been good on the Cayuga and Seneca, except 
that the low water and conflicting interests on the dam at Waterloo 
have given some trouble. 



SUPPLY OF WATER. 

Beginning west, the feedex at Port Byron will be increased another 
year by the completion of the Owasco lake, work soon to be oonk- 
menced, when no fears need be entertained of a wantage. This will 
flow westward, meeting the western division at the Wayne county line. 

The reservoir to be constructed by the opening at Otisco lake, will 
come into the Jordan level at. pai?iillus near the east end. The Skan- 
eateles lake with its deepened channel enters at Jordan at the West 
end. The^ Jordan is a summit level discharging both ways ; still, witii 
these additions, it is certain that no fiiture trouble need be appre- 
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hended for want of water, aflsuxning always, of coime, that the reaer- 

Toirs can be filled during the auspenaion of navigation. 

There haa been no examination aa yet for an additional reeenroir 

far the long level eaat of Syracnae. It haa been delayed bo fiur for 

want of time to take hold of it Aside from the alleged neoesaity for 

more reeenroir capacity, however, there ia another improvement to the 

canal I wiah to reoommtad ; one, I think, equally aa neoeBsaiy with 

or witiiont additional water. My plan ia to bottom down tiie long 

level Bay twelve inchcB at Lodi, grading out to preaent canal bottom, 

aay at tiie limestone feeder. My observation and inquiries bring me 

to the condnaion that during and after the prevalence of a westerly 

wind (and almost all ilie winds unless directiy from the east, owing to 

the peculiar conformation of the entering viJleys, become westerly at 

Lodi), the water ia blown east so far and so much as to lower it at 

Lodi from 8 to 12 inches. The couBcquence, of course, is that boats 

are either aground or dragging bottom ; farther east the canal is too 

full Now supposing you had water to immediately supply this 

depression, this supply would at once be blown east and overlay the 

already too high water there. My conclusion, then, is to recommend 

this bottoming out first, as capable of affording considerable relief 

to this difficulty. 

Bespectfully submitted. 

M. 8. ynym AT.T^ 



TABLE No. L 

STATEMENT of engineering upon repaire of Middle Dvi>idon «f 
Nmo York State candUj together vnth incidental eoapensesfor tne 
fiscal yeoflr ending SeptenJber ZOth^ 1868. 

KREB CAHAti. 



Stetioii 



hkdemM 



BtMioiierT 

Pottiffe, telwmpli and 
lMtaitt^..V: 



ttgin 



Total ibrXrte. 



$110 IS 
Ittttt 
100 90 

mio 



NiJOt. 


Bank. 


Ko.of 
Dajt. 


Bateof 

eonpenaa* 

tlon; 


AaoQiita. 


Tolato. 


^V • H • ^I« u4M .•.•.•••■••■• 


DlTlalMi Bagliiecr 

Divlfflon XngiBaer 

niTifioii Anftaiaer 

DtTitloii BngbiMr 

BMldent BaglBeer 

Bctldcnt XnglBeer 

AMlftantand clerk.... 
BodBMui 


Salary.. 
Tiarel.. 
Salaiy.. 
TiaTal.. 
Salaiy.. 
TraTel.. 

44 

44 


•1,000 

• ^« • • • • • 

1,000 

"iioo 
* 6 




IMOO 

090 00 
100 40 
065 00 
194 01 
MO 00 

laioo 




W. H. H. Qtnt ....<... 




ILB.Klmban 




IH. 8. KfmhAll 




fl^nritd Sonla. Jr* 




Heward 8od1«, Jr. 




W. 1>. DmBtaff 


' 


& U tnddlaiGm 










|l,fl90SI 



Ifiiioi 



aMAito 



0TATa BNGOTHIIB AND aUBYBTOB. 
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CATtTGA ABD 8BNXCA CANAL. 



BAMB. 




X.8.KimlMU.... 
B[.8.KlmlMUl.... 
Howard Soule, Jr. 
Howard Soole, Jr. 



DlTision Bngineer. 
DiTiaion Bnglneer. 
BeBident Engineer . 
Besldent Bogineer. 



Bo. of 
dajB. 



SalArjr 
Travel 
Salary 
TiaTel 



Bate of 

eompenaa- 

tum. 



I»t000 

**i,*76d 



Stationery • 

Telegraph 



Total for Cayuga and Seneca 



w . H. a. Qers . . . , 
W. H.H.Gere.... 
M. 8. Kimball .... 
H.8.Klm1>aU .... 
Howard Sonle, Jr. 
Howard Sonle, Jr. 



CBOOKSD LAEB CANAL. 



DiTlsion Bngineer. . . . , 
Division Bngineer. . . . , 

Dlviiion Bngineer 

Diriaion Bngineer. . . i . 

Beeident Bi^ineer. 

Beaident Bngineer 



Salary .. 
Travel . . 
Salaiy .. 
Travel.. 
Salary .. 
Travel.. 



$1*00) 

» • • • • • 

S,000 

■ « • * • • 

l.TOO 



Stationery 
Telegrapa , 



£neklmtal Biq>msei. 



Total for Crooked Lake 



W. H. H. Gere.... 
W.H. H.Gere.... 
X. 8. Kimball .... 
M. S.KimbaU.... 
Howard Boole, Jr. 
Howard Soiile,Jr 



CHBHUNG CANAL. 



Division 
Division 
Division 
Divisian 
Besident 
Beaident 



Bngineer. 
Bngineer. 
Bngineer. 
Bngineer. 
Bngineer. 
Bngineer. 



Salary.. 
Travel . . 
Salary .. 
Travel'.. 
Salary . . 
Tmvel . . 



$S,000 

"i,'666 

"i'TOO 



stationery 
Tel^grapn. 



StddMtal Bxpumi, 



Total for Chemnng. 



w. H. H. Gere . . . . 
W. H.H. Gere...« 
X.8.KimbaU .... 
]L8.KimbaU .... 
Howard Soole, Jr. 
Howard Sonle, Jr. 
C.B. Smith....... 



OSWBGO CANAL 

Division Bngineer 

Division Bngineer..... 

Division Bngineer 

DlTtsion Bngineer 

Besldent Bngineer 

Besident Bngineer 

Bodman 



Salary .. 
Travel . . 
Salary .. 
Travel.. 
Salary . . 
Travel . . 



$»,000 

't,'oo6 

"itTOO 
8 



stationer 



Bianonery 

Telegrapn 

OlBoe rent and foel. 



Jkddmtal JBiqmiMs, 



Total for Oswego. 



W.H. H.Gere.... 
w. H. H. Gere. . . 
X. 8. Kimball .... 
if. S.KimbaU .... 
Howard Sonle, Jr. 
Howard Sonle, Jr. 



CHBNANGO CANAL. 



Division Bngineer. 
Division Bngineer. 
Division Bngineer. 
Division Bngineer. 
Besident Bngineer. 
Besldent Bngineer. 



Salary ., 
Travel . . 
Salary .. 
Travel.. 

Travel.. 



19,000 
"i'OQO 
"i.'706 



Amoonts. 



80 00 

MM 

196 00 

89 01 


18 98 
18 84 



190 00 


98 78 


75 00 


17 84 


«1«11 


88 80 





7 71 
998 



196 00 
96 89 

100 98 
96 58 



94 16 



696 
85 96 



100 00 


1104 


400 00 


116 44 


100 00 


9690 


87 00 





10 96 
94 47 
98 60 



187 77 


9184 


moo 


88 48 


188 00 


8188 





Totals. 



170 74 



89 06 



$409 80 



$606 01 



18 97 



818 98 



098 18 



4198 



$889 88 



$840 88 



$904 88 



$897 76 
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InCISSBTAL EXFBXBIi. 



BUtloserr 
Telegrapn 



Total for Chenango 

Total repaira Middle Diy}Bion 



AmoontB. 



44 16 
18 M 



ToUlB. 



68 16 



$760 90 



$6,913 OS 



TABLE No. l—(Oonti?iued). 

STATEMENT of eng^i/neeriMg upon construction of Oneida Lake 
eamal^ together with incidental expenses for fiscal year ending 
SeptmJber 30, 1868. 



NAMB. 


Rank. 


No. of 
days. 


Rate of 
compensa- 
tion. 


Amoontt. 

1 


Totato. 


Thomas Goodsell 


Assistant Engineer 

Assistant Engineer 


814 
904 

48- 

99 

16 

14 

18 
129 

39 
143 

18 
19B 

13 

19 

19 

6 

11 

146 
74 


$6 60 
600 
6 60 
500 
600 
600 
460 
400 
860 
3 60 
9 76 
800 
960 
960 
9 76 
960 
900 
250 
360 
800 


$1,737 00 

1,090 00 

986 60 

110 00 

76 00 

70 00 

68 60 

616 00 

119 00 

600 60 

86 75 

887 00 

30 00 

30 00 

83 00 

16 00 

100 

30 00 

869 60 

929 00 




Chas. A. Sweet 




JnlioB C. LaasB 




DenlBon Richmond 


Draftsman 




W. D. Danninff 


Clerk 




Oharies TraeBdell 


Leveler 




H. D. Brockway 


Surveyor 




H. D. Brockway 


Surveyor 




S. L. Laddington 


Assistant leveler 

Rodman 




F. G. Keleey 




P. G. Keleey 


Rodman 




Daniel Wade 


Tapeman 




Robert Green 






W.K.Comna 

Jo#eph Kewton 


Cbainman 

AxmiL^t 




GeoKe B. Forbes 


AXfni^TI , 




S. A. Burnett. 






IToab Hftsp 


Azman 

Axman 




Simon BrLzssB 




Henry Lower 


Tnsnector 






$5,571 75 







8tati<mery 

Postage 

Office rent and ftiel. 
mBcellaneoQs 



Indderdai Bx^peM«». 



$78 04 
999 

91 67 
61 71 



Total Oneida Lake Canal. 



148 54 



$5,Ta0 3» 



STATB BKQZNEEB AKD SUBVBTOB. 
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TABLE No. l—(Con1mu0d). 

STATEMENT of erigmeermg upon sv/rvey of OUsco lake^ as 
autlwrized by aot^ chapter 715 Za/ws of 1868. 



NAME. 


Rank. 


No. of 
days. 


Rate of 

compenBar 

tion. 


Amonnta. 


TotalA. 


Charles A. Sweet 


Aseistant Bngineer 

Surveyor 


86 
86 
86 
18 
18 
18 
IT 
11 


$6 60 
600 
400 
800 
800 
800 
850 
860 


$143 00 
180 00 
104 00 
54 00 
54 00 
54 00 
4850 
87 60 




M.B. WilliamB 




B. L. Loddin&[toii . . < 

John Marahail 


Rodman 








Thomae Lawler 


ChaiDiPftp- , 




Jamee Geary 


Axm*" 




C. O. Kellogg 

Tra RhermaTi 


Azman 

Axman ., 


• 




$600 00 


• 


F 



Stationery 



Total. 



Ineidentat ^bgtm^^f. 



$t4 40 



14 4A 



$688^ 



TABLE No. l-^Co^ti/nued). 

STATEMENT of assistants employed upon ordi/nary and extra- 
ordmc^ry repairs durvng the fiscal yea/r ending SepteTnhei* 30^A, 
1868, (md paid hy Canal Conmiissioner^ vmder act, chapter 447, 
Laws of 1865. 



NAME. 



W. D. Donning .... 
DeniBon Richmond 
B. L. Laddington . . 
B. L. Laddington . . 
B. L. Lnddii^gton . . 
B. L.Higgin8 



M. 8. Kimball... 
Joseph WUhnr. . 
Joseph Wilbur. . 

H. H. Coats 

G.D.Bali 

Patrick Murphy. 

CO. Breed 

Xssac Thorp 



D,B.WWtford... 
O. M.OIaugharty. 
T. W. Amsbury. . 
J,C. UasB...... 



W. V. Van Rensselaer . 

Chas. H. Smith 

Chas.H. Smith 



Total 



Erie 

Erie 

Erie and Cayuga and Seneca 
Erie and Cayuga and Seneca 
Erie and Cayuga and Seneca 
Brie and Cayuga and Seneca 



Oswego 
Oswego 
Oswego 
Osw^ 
Oswego 
Oswego 
Oswego 
Osw^lio 



Chemung and Crooked Lake 
Chemung and Crooked Lake 
Chemung and Crooked Lake 
Chemung and Crooked Lake 



Chenango. 
Chenango. 
Chenango. 



No. of 
days. 


Rate of 
compensa- 
tion. 


Amounts. 


870 


$5 00 


$1,860 00 


898 


5 00 


1,460 00 


47 


8 75 


189 35 


84 


800 


108 00 


181 


360 


458 60 


888 
183 


4 00 
500 


888 00 


616 00 


W 


800 


818 00 


157 


860 


548 60 


183 


300 


369 00 


96 


800 


885 00 


ITO 


885 


888 60 


65 


i2 50 


168 60 


TO 
814 


800 
500 


837 1)0 


1,570 00 


814 


876 


1,177 60 


388 


. 850 


777 00 


87 
814 


660 
500 


148 60 


1,570 00 


147 


360 


614 50 


66 


400 


860 00 







Totala. 



$4,887 75 



8,813 6$ 

8,678 80 

8,844 60 
$18, 818 75 



so 
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TABLE No. l—iC&niinwd). 

STATEMENT qf eiufineenng and incidental eofpenses upon eooUnr- 
Hon of Chenango cwnaH^fcr the fi9oal year ending SeptevrJbw 3(M4, 
1868, aa authoriaed ly act^ chapter 185, Zawe of 1861. 



NAXK. 



Bank. 



Byron M . Hanla . . . 
mon M. HankB . . . 
Gum. L. Mc Alpine. 
CbM. L. McAlpiae. 

JolmBfMiB 

ChM. ▲. Beach . . . . 
Thoe. M. Shermaa . 
C. a.Kewoombe... 

R.A. Hartwell 

IC.B.XcBntee 

O.F.Whitford 

O. F. Whitlbitl 

▲.RlUnhAll. .. 

J; J. Lman 

L. F. Oln^ 

D.S.WaltoB 

F. LeftdLJr 

O.D.BaU 

C. 8. Hinki 

L.B.Poet 

Honeeariawold... 

J.BeMh 

C.B.Able 

8.M.Xone 

F. Crocker 

D. Fotter 

H.P.Buae 

Orria Kettum 



Reeident Bnglneer 

Beeldeiit Sn^tnoer. . . .-. . 

Beeldent Engineer 

Beeident Bnglneer 

AnleUnt Kagineer 

AmUtnnt Btogfaieer 

AMlBtent Engineer . . . . . 
AeeUtent Engineer . . . . . 

LeTeler 

LeTeler 

liOTeler 

Lereler 

Lereler 

Leteler 

Drafteman 

AMiitant and iaapector. 

jtodman , 

Rodman 

Tapeman 

Tapeman 

TapttHMw 



Ko. of 



TraTei 

TniTei 
106 



« 
58 

m 

15 
108 

w 



64 

96 
W 

166 



10 

74 

1 

8 
1 



Superintending and inspecting. 



Bteidmial JSkprnm, 



8tatlonei7 
Fnel 



IJ^lit 

OAoe rent 
»,tel 



Total 



and expreee. 



Bate or 




GOBipenfli^ 
tlon. 


Amoonta. 


|8»000 00 


^^!9S 




84140 


8,000 00 


666 67 




867 80 


500 


680 00 


500 


1,185 00 


500 


1,800 00 


500 


466 00 


400 


818 00 


400 


604 00 


400 


60 00 


460 


468 60 


400 


106 60 


460 
460 


445 60 

1,800 60 


600 


870 00 


400 


.808 00 


400 


806 00 


885 


646 00 


885 


816 60 


895 


78415 


8 60 


85 00 


875 


808 60 


800 


800 


800 


400 


160 


180 


875 


864 00 


875 


7160 



$84 00 
76 00 

866 81 
74 15 
84 60 

80190 
TIM 



TotiAk 



118,018 44 



$!,«»« 



$14,806 98 



SUHMABT OF TaBLB No. 1. 

Bepairt proper » f5i018 68 

Bepain. ordinair and eztraordinarj 18,816 75 

Oonatractlon of Oneida Lake canal 6,780 88 

Conatmctionof extenalonofClienangocanal ^ 14,806 98 

8nrT07ofOtisco]ake 688 40 

Total $89,680.86 
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TABLE Ko. 8. 

STATEMENT of work upon miscdlcmeous repairs tmth&rized h/ 
the Ca/nal Bowrd^ and mvder mpervision of me engmeet depart- 
ment^ for the fieocA yeojt ending September SOth^ 1868, 

EBIE CANAL. 



itlT-ll 



■* ■ * " 



t^a- 



CHARACTBR 01^ WOBIt. 



Stone dam a<aroew ontlet of Skaneateles lake 

Bepain of fonndatioB to lockB 47. 4B and 49 

B^in of Cnne Brook aqaednct , 

Stooe fenoe with iron Ail, nwtr weigh lock, SyiacoBev 

protecting waste^wier on Cunilhis feeder 

Farm hridge over Limeitono creek fseder 

Protecting oTer-fldl below waete-wler at De Bnyter 
retenroir «.......« » 



^otai 



Amomit 
appropriated. 



$13,066 4$ 
84 



$17,704 10 



Amount 
done^ 



$18,060 48 

1,908 40 

1,676 

8SO0O 

243 84 

808 67 

177 96 



$17^688 66 



Amount 
paid. 



$18,060 48 

1,908 49 

1^675 43 

880 00 

848 84 

808 87 

177 96 



$17,688 66 



Iron bridge at College Street, Cltoton 
Iron bridge at Water street, Clinton . 
Bepairs <» aquednct at Gteene 



CHENANGO CANAL. 

$8,66100 

8,896 00 

109 68 



Total 



$6,066 68 



OSWEGO CANAL. 



Iron bridge at BroadW8y BtiMt, Fidfon 
Total *... 



iM -rn I 'I I a tetcatacfaaa 



ate 



$6,098 60 



$6,992 60 



$8,684 88 

8,269 01 

109 68 



$4,968 48 



$5,97167 



$6,97167 



±aa 



wam 



$8,684 88 

8,260 01 

109 68 



$4,958 48 



$6,97167 



$6,97167 
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TABLE No. 4. 

STATEMENT sTwvying the work not under contractj whether /rom 
having been not yet let or from having h&sn canceled. 

HrfBNSION OF THE CHENANGO OAKAL. 



hengOi in 
cbAinit. 



81 
80 
80 
79 
85 
9Si 
84 
84 
86 
87 



80 
80 
80 
80 
80 
80 
84 
80 
68 
74 



CHARACTER OF WORXi 



Bection No. 18 . i , • 

Bection No. 18 

Bection No. 16 

Bection No. SS . > 1 1 

Section No. M 

Bection No. K ....... i 

Bection No.« ,. 

Bection No. 87 •. i » 

Bection No. 89 . i . . ; . . : 

Bection No. 80 

Lift lock No.4....» 

Lift lock No. 6 

Choconat creek aqnednct 

Apalachin creek aqaedact 

Bridget 6h eectiOnM 1 to 6 

Section No. 81 

Section No. 88 

Section No, 88 ....,v.i 

Bection No. 84 ; , . » 

Bection No. 86 . . . . ; i . ; 

Bection No. 86 : 

Section No. 87 

Section No. 88 

Section No. 89 

Bam and ffoiurd lock Mction 

LiftlockNo. 6 

LiftldCftNo. 7 

LiftlockNo. 8 » 

Lift lock No. 9 ... I I 

Lift lock No. 10 

Lift lock No. 11 i . II . . i 1 1 ; t ; I k I k . . 

Archibald creek aqueduct 

Wappasena creek aqueduct 

Little Wapoasena creek aqnedact 

Park^a creek aqueduct , 

Five waste-wieret 

Bridgea on aectiona 11 to 80 



t . t 



ilk. 



Total 



Eneineer*i 
eauniftte. 



(8,800 00 

4,800 00 

4,000 00 

8,700 00 

6,680 00 

9,884 00 

87,700 00 

1,000 00 

1,600 00 

6,700 00 

10,860 00 

9,766 00 

18,000 00 

16,800 00 

16,400 00 

16,250 00 

80,800 00 

19,860 00 

18^000 00 

84,000 00 

81,750 00 

80,800 00 

18,660 00 

10,850 00 

50,000 00 

18,405 00 

18^805 00 

14,080 00 

13,896 00 

18,786 00 

18,996 00 

10,663 00 

13,891 00 

10,668 00 

9,186 00 

10,000 00 

74,100 00 



$671,896 00 



Rirer Kank to be miaed. 

River bank to be raiaed. 

Rirer bank to be Miaed. 

River bank to b« rftlaM. 

River bank tobertlaed. 

Canceled October, I867i 

Canceled Octobeff 1867* 

Canceled October 1867. 

Canceled Octobei^t 1867. 

Canceled October^ 1867» 

Canceled October^ 1807. 

Canceled October, 1867. 

Canceled Ociober^ 1867. 

Canceled October, 1867. 

Canceled October, 1867. 

Never let. 

Never let. 

Neve^ let» 

Never let. 

Never let. 

Never let. 

Never let. 

Never let. 

Never let. 

Never let. 

Never let. 

Never let. 

Never let. 

Never let. 

Never let. 

Never leti 

Never let. 

Never leti 

Never leti 

Never let; 

Never let< 

Never leti 



Bite 



ataiA: 



^S^^^^m 



SUMMARY. 
Amotmt vjf work done in fiscal yea/r. 



jits6iz 



CANaLv 



Erie 

Oswego 

Chenango 

Chemung 

Crooked Lake 

Cayuga and Seneca 

Oneida Lake 

Extension of Chenango 



Work under 
contract. 



144,448 69 
96,190 06 
68,898 86 
16,404 64 
84,984 97 

"*8i,'666'66 
78,968 41 

$347, ^86 16 



Wofk upon 

miacellaneoas 

repairs. 



$17,688 66 
^971 67 
4,968 48 



$88,607 66 



TotAli 



$08,188 88 

101,16166 

07,851 78 

16,404 84 

84,984 97 

'8i,'66066 
78,968 41 

$876, am 70 



WESTERN DIVISION. 



ANNUAL REPORT OF DANIEL RICHMOND, DIVISION 
ENGINEER WESTERN DIVISION NEW YORK STATE 
CANALS, FOR THE FISCAL YEAR ENDING SEPTEM- 
BER 30, 1868. 

Division Ekgineeb's Office. W:Kstern Division, ) 

Rochester, bept SOth, 1868. ) 

Hon. Van R. Riohmoistd, State Engineer and Surveyor. 

Sir — In pursuance of the regulations of the Engineer Department 
under act, chapter 169, Laws of 1862, I herewith submit my annual 
report of the Western Division of the New York State canals for 
the fiscal year ending September 30th, 1868. The canals embraced 
on this division are as follows, viz : 

HUes. 

Erie canal, from east line of Wayne county to Buffalo 148^ 

Genesee Valley canal from Rochester to Millgrove 113^ 

DansviUe branch of Genesee Valley canal 11 

Total 273 

The navigable feeders are as follows : 

MUes. 

Genesee river feeder at 'Rochester. * 2^ 

Genesee river feeder at Oramel ^ 



Total 



3 



The canals on this division are supplied with water from the fol- 
lowing sources : 

ERIE CANAL. 
Lake Erie. 

Tonawanda creek at Pendleton. 

Oak ©rchard and Tonawanda creek at Medina. 

Genesee Valley canal at Rochester. * 

Genesee river at Rochester. 
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GENESEE VALLEY CANAL. 

Allen's creek at Scottsville. 
Genesee riyer at Monnt MorriB. 
Canasaraga creek feeder^ two miles north of Dansville. 
Mill creek at Dansville. 
Wisooy creek feeder. 
Genesee river at Oramel. 
Bockville reservoir near Belfast. 
Two branches of Black creek on Smnmit level. 
Oil creek reservoir on Stunniit, two miles north of Cuba* 
Champlaitt and Griffin creeks at Cuba. 
Isciiua feeder fnan Isciiua ^"e^ at south end of Summit 
Haskell creek on extension. 
Dodge creek on extension at Portville. 
• Oswayo creek on extension south of Portville. 
Allegany river at head of canal at Hillgrove. 



ENGINEER DEPAETMENT. • 

The Western Division was under the charge of W. W» Jerome as 
Kesident and Acting Division Engineer from the commencement of 
the fiscal year up to the 20th day of February last, since which time 
the undersigned has been employed as Division Engineer. On the 
1st day of July last, Mr. Jerome resigned his position as Resident 
Engineer, since which time no resident has been employed on this 

Division. In table No. 1 hereto annexed will be fouud a list of 

• 

Engineers employed for the fiscal year, together with the time and 
rate of compensation of each. Table No. 2 hereto attached shows 
the character and condition of the work under contract during the 
year ; and table No. 3. the cliaracter and condition of work of a mis- 
cellaneous character done under the supervision of this department. 



EEIE CANAL. 
Okdikaby Bspaiks. 
There have been no detentions to navigation on this division, 
except one of a few hours in consequence of the breaking of some of 
the floor timbers in the trunk of Palmyra aqueduct. The- break at 
this point occurred at 5 A. m. August 2l8t., and was repaired at lOi 
p. M. the same day. 
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On the 19th of March a break occtirred at the State ditch culvert 
at Tonawanda, but was temporarily repaired previous to May 4:th, 
the day appointed for opening navigation. This structure is a very 
large and expensive one, and carries the drainage water from quite a 
large extent of country into Niagara river. The repairs were tempo- 
rarily made by stopping up the culvert and pumping the drainage 
water into Tonawanda creek. At the close of this season's naviga- 
tion it will be necessary to take up and rebuild the structure. The 
expense of this break to the State to this date, over and above the 
amount which has been expended by the repair contractor under his 
contract, amounts to $8,059.09. 

During the year a large number of new road and farm bridges have 
been constructed, and quite a large amount of new docking placed 
upon vertical walls, and the repairs generally so performed that navi- 
gation has been kept up the entire season, although some difficulty on 
account of the dry weather. During the dryeet part of the season it 
was found necessary to divert the water from the Genesee river 
through the Genesee river feeder to keep up the supply at the east 
end of the long level. It was also found necessary to put flush boards 
on the waste-wier overflows on this level, to secure an increased vol- 
ume of water from Lake Erie. The necessity for these measures was 
due to a considerable extent to the fact that for a series of years the 
canal has not been thoroughly and systematically bottomed out each 
season ; and as a consequence the prism is gradually filling up, and as 
this continues it is found necessary to raise the surface of the water 
correspondingly to maintain navigation. 

The large amount of deposit which has been allowed to accujmulate 
from year to year in the prism of the canal, added to a considerable 
amount of original material remaining above bottom, has been fast 
destroying its utility and vastly increasing the difficulties of naviga- 
tion, and altliough every effort was made last spring to obtain laborers, 
and a large force actually engaged in improving the canal on this 
division in this particular, yet with tlie present scarcity of labor, it 
was found impossible to do all that was desired, and although suffi- 
cient was accomplished to prevent any serious delay to navigation, 
there yet remains a very large amount of work of this kind to do, 
and more than can possibly be done in any one season ; but it must be 
the result of several seasons pf energetic and systematic labor. 

The undersigned is of the opinion that two steam dredges should 
be constructed for this division; one for the Erie, and one for 'the 
Genesee Valley canal, and kept energetically at work until the canal 
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is restored to its original depth and width. This oonrse is recom- 
mended from the following considerations : For the short period in 
the spring, previous to the opening of navigation, a sufficient force of 
laborers cannot be obtained to accomplish the results desired, espe- 
ciallj so, while it is the interest of the contractor for repairs to delay 
and thns reduce the expense to the smallest minimum. On the 
other hand, a dredge could be in use all the season through, and 
would accommodate itself to the present scarcity of labor, as a large 
force would not be required to operate it. Again, in case of low- 
water and detention during navigation at any point in consequence of 
bars, a dredge can be moved to that point and the material removed 
without drawing the water from the canal. 

The undersigned believes that a few seasons' energetic work of this 
kind, added to the labor which could be obtained during the suspen- 
sion of navigation in the winter and spring, would restore the canal 
to more than its original capacity and utility. 

The undersigned feels that he should not perform his duty did he 
fail in pointing to the almost obvious conclusions to be drawn from 
the.facts above stated, and that is, that as under the present system 
of letting the repairs of the canals by contract, such a depreciation in 
their value and utility has followed, it is manifest that some other 
system, or a modification of the present system should be tried, in 
which it shall not be the interest of those making the repairs, to do 
the least jpossUde amoimt of work for the greatest possible amotmt of 
money ^ but rather the canals placed and kept in the highest possible 
state of efficiency that an energetic superintendence and a judicious 
and liberal esipenditure can effect. 

In letting the v^ork for keepiQg superintendent section No. 14 in 
repair, the repairing the towing path on construction section No. 368, 
was reserved from the contract. On page 204, of State Engineer's 
report of last year, the condition of this towing path is set forth at 
large. On the 22d day of July last, the contract for repairing a por- 
tion of this towing path was let to Clark & Douglas at an estimated 
cost of $15,000, to be completed on or before the first day of April, 1869. 

EXTEAORDINAEY EePAIBS. 

Act, chapter 715, Laws of 1868, provided for a large amount of 
work on this division in the way of improving the canal at different 
points. Under this act, the following contracts have been made : 

Dredging Ohio basin ; constructing Pile Jetty pier at Black JRock ; 
extending Black Bock pier ; improving Main and Hamburgh Street 
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canal in the city of Buffalo ; dredging channel below ship lode st 
Black Bock; rebuilding west abutment and approadi to change 
bridge section 367; rebuilding towing path on section No. 368; 
completing Clark and Skinner eaaal in the city of Buffialo ; building 
vertical wafls st Middleport and Port Gibson; an iron bridge at 
Medina. Under act, chapter 350, Laws of 1868, a vertical wall has 
been constructed at Albion, at a cost of $3,001.66, and under authority 
of the same act, a contract has been executed for the construction of 
a vertical wall at Medina, to be finished next spring. 

Full information in reference to the above work, as well as other 
work in progress during the year, will be foimd in Table No. 2, 
hereto attached. 

Under authority of act^ chapter Y15, Laws of 1868, the work of 
constructing the abutments for an iron bridge to connect Perry and 
Smith streets, in the village of Brockport, is advertised for letting on 
the 1st day of October next. Under a former act, $Y,500 was 
appropriated for the construction of this bridge, its abutments and 
necessary approaches, but no action was had on the part of the Canal 
Commissioners, on the ground that the appropriation was not 
sufficient to complete the work. This sum should be re-appropriated 
at the next session of the Legislature, which sum, added to the 
appropriation of last winter, it is believed, will complete the work. 

WoBK Kdoommbndbd to be Done. 

1 would respectfully recommend an appropriation of $24,000, for 
the purpose of deepening the east end of the long level, from first 
lock east of Rochester to Lyell street, and including the cutting . 
down the bottom of Rochester aqueduct. 

The Erie canal is supplied with water, mostly obtained from Lake 
Erie, from Black Rock to Montezuma, and in dry seasons a portion 
of the Cayuga and Seneca canal is supplied from same source. As a 
consequence, the draft of water from the long level at the first lock 
feast of Rochester, is very large, and under these circumstances, 
unless the wind is in a favorable direction, the surface of the water 
is drawn down, rendering, it very difficult to maintain navigation. 
By the deepening above recommended, it is intended to increase the 
grade on bottom from the lock west for about three miles, and thus 
also to deepen the channel. An appropriation of $16,000 is also 
i^uired for constructing vertical walls, in place of the timber and 
plank facing on towing path, from Rochester aqueduct to Griffith 
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street, and for straightening berme line and building vertical wall 
from Rochester weigh lock to Griffith street. 

The timber and plank facing above mentioned, is nearl j worn ont, 
and has never been a permanent work, as the frosts every spring 
press it out of line and into the canal ; it should be made permanent 
by replacing with a heavy vertical wall. 

The straightening the berme line of canal from weigh lock to 
Griffith street, has been recommended as a much needed improve- 
ment by my predecessors for many years. The weigh lock is 
located almost entirely outside the general line of the canal, thus 
rendering the channel for entrance to, and egress from, the lock 
tortuous and difficult ; in addition to this the berme bank between 
the points named, is lined with coal and lumber yards, at which, 
during a large portion of the season of navigation, boats are unload- 
ing, still frirther increasing the difficulties of navigation, occasionally 
resulting in jams and the sinking of boats. I would also respect- 
fully urge the necessity for the construction of a stop dam near the 
mouth of Genesee river feeder, at Bochester. In times of heavy 
floods, the Gtenesee river flows over the feeder banks and passes a 
vast volume of water down the feeder and into the canal, and during 
the spring of 1865, the canal soon filled and flowed over into the 
city, causing great damage. A guard bank is being constructed 
along the river, to cut off the water from finding its way into 
the Erie by overflowing thcf Genesee Valley canal banks, and the 
improvement now named, will prevent the river from again filling 
the Erie canal, except over the top of the aqueduct. The estimated 
cost is $2,000. 

There are still remaining about three miles of old earth bench on 
this division, extending from Lyon's lock west. As the slope walls 
were originally constructed on a bench of earth, and the earth has 
Bince waahed down in many places, the priem has become Med up to 
some extent by the same, and the slope walls have been let down and 
very much out of shap^B, the earth bench, where stiU remaining, in 
case of low water from any cause, obstructs the passage of boats, and 
in any case diminishes the capacity of the canal. I therefore recom- 
mend that this bench wall be taken out and slope walls, starting at 
ithe bottom of canal, be constructed similar to other portions of the 
canal. The estimated expense is $66,000. 

I would also urgently recommend the construction of a receiver 
for White's creek, where it enters the canal at Wayneport, at an 
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estimated expense of $3j000. The creek now flows down the bed of 
the old canal, and carries into the present canal at every fireshet a 
large amount of earth, a portion of which is carried down for a long 
distance and deposited in the bottom, while the balance accumulates 
near the mouth of the creek^ forming bars over which boats cannot 
pass until the water is drawn down and the material removed. The 
plan of the proposed receiver contemplates the construction of a 
breast or overflow wall, the top of which shall be something higher 
than the bed of the creek, and also a well to retain such material as 
may pass over the breast wall under these conditions, thus preventing 
the earth, which is washed down the creek, from entering the canal 
and obstructing the prism. 

I Also respectfiilly recommend the lengthening of the abutments of 
the road and change bridge east of Upper Macedon locks, and the 
instruction of an additional roadway for the use of the towing path. 
The estimated expense is $2,000. This recommendation is made on 
the ground that canal teams and the traveling public mutually dis- 
commode each other in being obliged to use the same track, and 
farther, that, in consequence of its being used as a tow path bridge, 
it Ib necessary to keep the track much higher than would be required 
for a road bridge alone, thus rendering it difficult for the passage of 
loaded teama. 

The timber bridges now in use on the canal have to be renewed on 
an average in eight or nine years. I would recommend that when 
rebuilt, iron should be substituted in towns and villages, and on 
great thoroughfares, and in all other cases where it is not thought 
advisable at present to reconstruct entirely of iron, that iron chords and 
shoes be substituted for the present plan of timber chords, and also that 
when timber bridges are rebuilt they should be ceiled to protect them 
from the weather,, which, in my opinion, will at least double the durar 
tion of those structures. I have therefore estimated as neeessary for 
such change of plan on this division, $30,000. 

The State ditch culvert at Tonawanda has been found insufficient 
to pass the surface water accumnlatii^ in that locality. I therefore 
recommend that an additional culvert be constructed a short distance 
west of the present culvert, at a point where one was formerly located« 
The estimated cost is $7,000. 

I also recommend the dredging of a new channel at north end of 
Erie breakwater, 900 feet long and 300 feet wide at an estimated 
cost of $17,500. This recommendation was also made by my prede- 



94r ANNUAL REPORT OF THB 

cesser, on tlio gronnd that the entrance to Erie basin at south end of 
breakwater alone is not considered of sufficient capacity to accommo- 
date the navigation. I also recommend an appropriation of $15,000, 
for the further improvement of the Main and* Hamburgh Street canal, 
from west side of Hamburgh street to Washington street. 

A contract has been executed under act, chapter 715, Laws of 1868, 
and work commenced for the improvement of a portion of this canal, 
but as the same necessity for the improvement exists for the whole 
distance indicated above, to make the canal fully available and of 
increased value to the State, I believe the work should not stop short 
of completion. 

By act, chapter 715, Laws of 1868, the Canal Commissioners were 
directed to cause the Ohio basin in the city of Buffalo to be dr^ged 
to a depth three feet below the base or bottom heretofore established. 
By this improvement it was intended that lake vessels should b« 
enabled to discharge their cargoes in this basin ; it is also considered 
important that the Ohio canal, which is connected with the basin, 
should be dredged to the same depth as far up as Elk street, so that 
vessels may also have facilities for unloading on this canal. 

In the prosecution of the work of dredging the basin it has been 
found that about 3,100 lineal feet of piles will have to be driven in 
front of the present docking to prevent its being undermined and 
destroyed by the increased depth to which the basin is being exca- 
vated, and which carries it below the bottom of the docking. The 
estimated cost of these two additional items of work is $5,000. 

An appropriation of $14,600 is required to remove the division 
wall between towing path of section No. 370 and berme of old canal, 
between raiboad bridge and Ferry street, in Black Eock ; and ako 
the foundation of an old warehouse on section No. 368, opposite Bird 
avenue ; and also the graveling a portion of the tow path on section 
No. 368, reserved from repair contract. 

The object of the improvement is to so widen the channel as to 
reduce the velocity of the flow of water, and render the navigation 
less diflicult. "With the present contracted channel the flow is from 
2i to 3 miles per hour, causing great resistance to upward bound 
boats, and rendering the pajssage at these points slow and laborious. 
The graveling mentioned is necessary from the fact that the material 
of which the embankment is composed is clay, and entirely unfit for 
tb$ flni^hing of the top of towing path bank. 
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DOUBLING THE LOCKS ON WESTEEN DIVISION. 

I would again call the attention of the department to the fact that 
on this division the locks are all single, except the combined locks at 
Lockport and the upper lock at Macedon, while the locks on the other 
divisions are double. 

The result of this state of things is that, during the busy season 
of navigation, and in cases of slight detention during any part of the 
season, much difficulty and serious delay is experienced in passing 
the boats as they accumulate, and at the same time sufficient water 
to supply so long a distance as has to be supplied from Lake Erie to 
Port Byron, and at times a considerable portion also of the Cayuga 
and Seneca canal. Another difficulty which often arises from this 
state of things is that in cases of detention east of us, when the em- 
.bargo is removed, they are able with their double locks to force large 
numbers of upward bound boats upon our already crowded levels 
very much faster than with our single locks we can dispose of them, 
thus transferring and extending the detention to this division, and 
producing jams, vexatious delays and large loss to boatmen and for- 
warders. That the present single locks on this division are not equal 
to the wants of the canal, and that they bear no comparison to the 
facilities possessed by the other divisions, is admitted in all quarters. 
No further argument seems necessary from me as to the necessity of 
this improvement, as it has been repeatedly urged by my predecessors, 
as also the different Canal Commissioners of this division in years 
past, and also by several State Engineers. The estimated cost of the 
work it $425,000. 



GENESEE VALLEY CANAL. 

Ordinary Eepairs. 
Navigation on the summit level of this canal was suspended last 
year on the 20ih day of August, for lack of water, and was not again 
resumed until the opening of navigation this spring. As a conse- 
quence, large quantities of lumber which had been shipped remained 
on the canal during the winter, as also, a vast quantity which was 
ready for shipment and had in many cases been contracted for, could 
•not be shipped until the opening of na.vigation, thus entailing heavy 
,loss on manufacturers, lumber dealers and boatmen. 

Sections 1 and 3 were opened for this season's navigation on the 
4th day of May, and section 2 on the 20th day of June, succeeding. 
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The delay in opening section 2, was caused in the first instance hy 
the failure of the contractor to finish the necessary repairs, and finally 
by a break on the mile level, east of Konda, which occurred on the 
27th day of May. The break occurred by reason of a heavy storm 
in that locality, which threw a lai^ amount of sur&ce water into the 
canal faster than it could be disposed of through the waste-wiers and 
overflows, and finally carried out a waste-wier and a heavy towing 
path embankment Since the opening this spring, the deten- 
tions have been comparatively slight. Navigation has been main- 
tained on the summit level until this date, although the season has 
been extremely dry, and there stiU remains in Oil creek reservoir a 
supply which it is estimated will still keep up navigation for several 
weeks without much rain. The general remarks in regard to the 
condition of the repairs on the Erie canal, will equally apply to the 
Genesee Yalley, in addition to which, it may be stated, that a Iftrge 
outlay is now, or very soon will be, required to repair, rebuild, improve 
the locks, aqueducts and other structures, which in many cases are 
very much dilapidated, as the result of imperfect construction, wear, 
neglect and decay. 

The work on the contract for rebuilding north trunk at Portage, 
has been completed, as is also the work of building earth bank and 
prism in place of south trunk at Portage, although the finals are not 
yet rendered* 

Under a resolution of the Board of Canal CommiBiBionerB, the work 
of rebuilding in part four groups of locks, viz : Nos. 12, 16, 18 and 
19, and 29, 32, 36, 30 and 37, and 49, 39 and 4fO, and 65, and guard 
lock at Oramel, are advertised to be let on the first day of October 
next, to be completed previous to the (^ening of navigation next 
season. 

ExTBAOBDmAST RePAIBS. 

Table No. 2, hereto attached, contains a ftdl description of the con- 
dition of the work in prc^ess during the fiscal year, as also of work 
let, under provisions of act, chapter 716, Laws of 1868, consisting of 
the following : Deepening, widening and improving canal from junc- 
tion to guard lock in the city of Rochester ; dam, bulkhead and feeder 
at Smithes Mills ; slide bank at Portage ; rebuilding seven spans of 
Jschua feeder aqueduct, and raising Oil creek reservoir. Under the 
provisions of the same act, the work of improving Ischua feeder, and 
building Ischua reservoir is advertised to be let on the first day of* 
October next. 
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SUPPLY OF WATEE FOE SUMMIT LEYEL, 

For the past nine years there has been but three seasons during 
which the supply of water has been sufficient to maintain navigation 
on the summit, while for the remaining six years, the detention from 
failure of water has been from one to three months each season. The 
attention of the Legislature having been repeatedly, in years past, 
called to this deficiency, both by this department and through peti- 
tions of those interested in the navigation of the Genesee Yalley 
canal, that body at its last session made the requisite appropriations 
to meet this demand. After a careftil examination of the sources of 
supply, and the amount of supply required, I became convinced that 
by raising the surface of Oil creek reservoir at Cuba six feet, the 
building of a reservoir on Ischua creek, and a dam, bulkhead and 
feeder at Smith's Mills, the object desired could be most thoroughly 
accomplished, and at the smallest outlay. 

The basis of my judgment in determining, as to the best means to 
meet the water demand of the summit, will be best developed by the 
following statements in brief: 

Statement of cmuywrvt of water required to mppl/u efwmmit of Oenesee 
VcMey ccmal for a period of 210 daySj from May \st : 

(Tabic feet. 

Evaporation and filtration, estimated at 66 cubic feet per 

mmute per mile for 26 miles 1 > 716 

Leakage at end locks, 500 cubic feet each per minute 1)000 

Leakage at 7 waste-wiers, 30 cubic feet each per minute 210 

Leakage at Olean creek aqueduct per minute 53 

Leakage at Ischua feeder aqueduct 75 

2 locks full of water per boat for passing the summit, and 27 
boats each way per day, per minute Ijl94 

Total cubic feet per minute required 4j248 

Amount req[uired to fill 26 miles of canal. . . ... 18 j 670? 080 

Deficiency m Rockville reservoir to be supplied 19 ^ 602 j 727 

Evaporation, filtration, leakage and lockage as above, 

at the rate of 4) 248 cubic feet per minute 1 ^ 2849 596 y 200 

Total water required 1,322,868,007 

Arrunmt of water thot. will, he f vanished hy Oil creek reaervoir^ raised 

six feet as contemplated, 

Cnbie feet 

Reservoir now contains when full 390,000,000 

Add 6 feet depth on mem area of 525 acres. .,/..., 137,214)000 

[Assem. No. 11.] 7 
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Supply from drainage for 7 months^ on aBnrface of cnbicfett 
16 > 827 aoresy at the irate of ^,% inches per month, 2S9A64:j912 

— -'■'' "^ 

Amount 766,678,912 

Dedttct 

Inches per day. 

Lobs from reservoir by filtration, absorption and 

leakage 0.3647 

Loss fit)m reservoir by evaporation 0.1965 

Total loss per day 0.6618 

Loss as above for 210 days 224,116,200 

Total estimated supply ftDm Oil creek reservoir, 
raised 6 feet 642,562,712 
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Statement of BvppJy to he obtained from lechua reservoir ^ jUmmg 

200 oor^ 

Cubic fMt. 

Eeservoir will contain 101,000,000 

Add for drainage for 7 months on a drainage surface 
of 67,734 acres, at the rate . 56 inches per month, 968, 690 y 000 

Amount 1,068,590,000 

Deduct loss from flltraition, leakage and evaporation, 76 , 734, 000 

Total that can be obtained from Ischua reservoir, 986 , 856 , 000 

KECAPirULATION. 

OaUc f^et. 

Total estimated amount required for summit 1>322,868,007 

Amouiit to be obtained from Oil creek 

reservoir raised 6 feet 542,562,712 

Amount to be obtained .fit)m Ischua 

reservoir 986,856,000 

1,529,418,712 

Leaying a surplus for contingencies . 206 , 560, 706 

r- - '4" ' ■ =: 

Thd expenditure to. reader this additi^al wiiter available, estima- 
ted ttt contract prices, including engineering and contingencies, and 
exclusive Df land damages, is as follows : 

Raising Oil creek reservoir 6 feet $50,000 

Building Ischua reservoir. ,. ^. 70,000 

Improvmg Ischua feeder 7,500 

tt27,600 
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In additioii to the above estimated BurpluB, is the no ineobsideraM^ 
amount to be obtained from Oil creek by the construction of dam, 
bulkhead and feeder at Smith's mills at a cost including contingencies 
and engineering, and exclusive of land damages, estimating at con- 
tract prices $4,500. To this estimated surplus is also to be added the 
supply now obtained from Griffin and Ohamplain creeks at Cuba. 
Witili these sources of supply made completely available^ and ynih 
the looks and other structures made reasonably tight and the water 
properly husbanded, I have no hesitation in stating it as my ddlibw- 
ate opinion that navigation can be ftilly maintained upon the summit 
during the whole of the dryest season, and, if no accident supervenes, 
leave a surplus equal to at least two months fall supply, 

When, in addition to these improvementSj the canal shall be 
thoroughly bottomed out to its original dimensions and the itiechatdcal 
structures put in complete order, the undersigned believes thei^ is a 
bright future in store for this canal, not only from its becoming still 
more surely the avenue to a market for the still immense timbet pro- 
ducts at its southern end, but also of the immense coal deposits of 
Famsylvania. 

WQKK EECOMMENDED TO BE DONE. 

To increase the efficiency of the other improvements already pro- 
vided for the summit, I would respectfully recommend an appropria- 
tion of $10,000 for the purpose of depressing the nortih end of the 
summit level one foot. The object of the suggested improvement 
will be seen when it is stated that this level is 12 zmles loog, and that 
the sources of water supply are at Cuba, near the middle of the level 
and at the extreme south end. The difficulty of forcing a supply 
through a long, narrow and crooked channel without flooding the 
banks is obvious. The improvement suggested will make a grade in 
tihe bottom from Cuba to north end, increase the deptih of water 
near the lock, where the water fluctuates soonest in locking, and 
passing water to supply tiie levels below. 

Ever since the construction of the Rockville reservoir it has been 
found very difficult to maintain an overflow or outlet for the same. 
Large expenditures have been made almost every year, amd lihe loca- 
tion of the outlet channel changed at least once to prevent tibe entire 
washing away of the dam embankm^it at lower ^id. Notwithstand- 
ing these efforts, the reservoir is again in immincoit danger of being 
destroyed, from the wearing away of the mat«rial bekrw to a gsekt 
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depth at the foot of slope of the embankment. The material in that 
locality 18 composed of clay intermixed with qnicksand, and entirely 
unfit to withstand the wash of the discharge water from the reservoir 
nntil the level of the valley is reached. I therefore propose the con- 
stmction of a stone overflow wall and wings, connected with a series 
of overfall platforms of timber, supported on piles and filled in with 
trees, brush and stone, the same to be extended nntil the bed of the 
stream below is reached and all danger of the wearing away of the 
material obviated. The estimated expense of this improvement is 
$10,000. 

I also recommend that provision be made for excavating a new 
channel from the Genesee river to the Murray Mill canal, at Mount 
Morris, at an expense of $1,500. The present channel to the Mill 
canal is identical with the channel used for towing boats from the 
canal and across to the pond in the Genesee river above the dam. 
The strong current from the river to the Mill canal brings in and 
deposits large quantities of material, which renders it very difficult 
to keep an open channel for boats during the summer. With this 
proposed improvement made, it is believed there would be no further 
trouble from this cause, as the current through the canal channel 
would be outward toward the deeper water. 



FINAL MAPS AND SURVEYS OF THE CANAL. 

In pursuance of act, chapter 716, Laws of 1868, a force was organ- 
ized on this division, on the 5tli of September, to complete the final 
survey of the canal. The party in the field is under the direction of 
Byron HoUey, Esq., and very commendable progress has been made 
up to the date of this report. The work was commenced at Guard 
lock, at Black Bock, and extended eastward. It is intended to make 
the surveys in Buffalo and Black Rock harbor during the suspension 
of navigation this winter, as the stir and activity among craft of all 
descriptions render it next to impossible to do the work during ike 
season of navigation. 

The surveys are to include all the canal from Brockport to, and 
including, the city of Buffalo, a distance of 73 miles ; they are also to 
include about 20 miles of State ditches. 

In this distance is included several large villages as smaller canal 
towns, as well as the cities of Buffalo, Black Rock and Lockport, at 
which places much time will be required for accurate surveys, such as 
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are necessary. From observations of the diflScnlties attending the 
survey and the rate of progress which can be made, I am convinced 
that a farther appropriation of $3,000, will be necessary to complete 
the survey and maps for this division. 



EECAPITULATION OF WORK RECOMMENDED TO BE 

DONE. 

Ebie Canal. 

Iron bridge, to connect Perry and Smith streets, in village 

of Bro(35)ort (re-appropriation) $7> 500 

Deepening canal from first lock east of Rochester to Lyell 
street, mcluding lowering of bottom of Rochester aque- 
duct 24,000 

Vertical wall in place of timber and plank facing from 
Rochester aqueduct to Griffith street, and straightening 
berme line and building vertical wall from weigh lock 

to Griffith street 16 jOOO 

Stop dam in Genesee river feeder at Rochester 2j000 

Taking out bench walls from Lyon's locks, west three miles, 55 j 000 
Receiver at entrance of White's creek into canal at Wayne- 
port 3j000 

Additional track to road and change bridge near Macedon . 2? 000 

Changing plans of bridges 30 j 000 

Final maps and surveys (Western Division) 85 000 

Doubling locks (Western Division) 425j000 

Dredging new channel north end Erie breakwater at Buffalo, 17 j 500 
For further improving the Main and Hamburgh Street canal, 
from west side of Hamburgh street to Washington street, 

Buffalo 15,000 

Piling 3,100 lineal feet of Ohio basin and deepening Ohio 

canal to Elk street 6>000 

Removing 800 lineal feet division wall, between towing path 
of section 370 and berme of old canal ; also foundation of 
old warehouse opposite Bird avenue, on section No. 368, 
and graveling tow path on section 368, reserved from 

repair contract 14j600 

New iron culvert on section No. 360 (Tonawanda) .... 7)000 

Genesee Valley Canal, 

Deepening summit level from north end to Cuba . . .• 10)000 

Changing plans of bridges 20)000 

Outlet overflow for Rockville reservoir 10)000 

New channel to entrance Murray Mill canal 1)500 

Respectfully submitted. 

DANIEL RICHMOND, 

Dvoidon Engmeer. 
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TABLE No. 1. 

STATEMENT showing namey tmrnber of days and oampensaium of 

engmeers v^pon the repoA/rs of the Western JXvision qf the Nefko 

York Stoite canals, together with incidental expenses during the 

fiscal yea/r endmg Sejfj^ember 20, 1868, voider actj chap, 169, Zaws of 

1863. 

KKIB CANAIr^UGf AIK8. 



NAXKS. 



Daniel Richm<»4. 
Dftnlel Richmond. 
W.W. Jerome..,. 



W. W. Jerome. 



George Amoldt. . . 
J. NmonTabbe.. 
Clukrlee Traesdell. 



Nfttore of eerYice. 



DitMon engineer 

DlTlilon en^eer, trayel . . . 
Iteiident engineer *^ »ct'g 

diTieion engineer 

Beeldent engineer end Mt*g 

dlTliion engineer, tmvel. . . 

Aieietant en^neer 

ABslitant engineer, 

AeaUtant en^eer 



Ko. of 
days. 



84 
la 
St 



Bateofconi> 
peneaUon. 



|s,aoooo 

1,700 00 



650 
fiSO 
600 



Amount. 



Stationery 

Fuel, light and office rent. 
PoBtaro and telegraph. . . . 
MiBoeluHieoaa 



^^v^K^^^V^^^^W^^^^P 4^flM4^^^^^Hr ^^^^^^V # 



Total for Srle canal . 
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Daniel Richmond. 
Daniel Richmond. 
W.W.Jerome.... 



W. W. Jerame. 



<Hofge Amoldt. . . 
J. NelBon TnbbB. . 
Charles Tmesdell. 



DlTieion engineer 

Divieion eijdneer, tr$Tel. , . . 
Resident engineer and aot^g 

dlTialon engineer 

Resident enguieer and act*g 

division engineer, travel . . 

Aseistaat eng^ew 

Assistant engineer 

Assistaiit engineer 



8S 
14 



IS, 000 00 
1,TW00 



660 
660 
600 



Stationery 

Fuel, light and office rent. 

Postage and telegraph 

JOaosUaneoas 



hyiManUA Eacptumt, 



Total for Oeneaae Va^ef enal %, 



|n4n 
»8 80 

l,m84 

48Ttt 

IfltOO 

71 60 

186 00 



|206 1fl 
696 96 
110 48 
1S8 79 



TotaL 



$8,15177 



S41 60 



$8,993 87 



$407 41 
190 00 

668 66 

70 68 

imoo 

88 60 
70 00 




$1,486 16 



807 87 



$8,008 13 



RECAPITULATION. 



Brie canal 

Genesee Valley canifl 



$8,996 87 
d, 008 13 



Total $6,996 49 



qssn 
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TABLE Ko. 1— <(7(^<ww^). 

TATEMZNT uhowmg ^ asmtcmU tefm^poraarily emjiloyed <m 
ordmary rejf^oAta durmg the Jflscal yea/r end/mg September 30, 1868, 
(mdj[>aid hy Canal Cormniasioner. 



BKIS €ANAL-<»EtDINABT REPAIB8. 



NAMB8. 

J. Neleoa THiMm 

George AmoUt 

J. Fredrick Delm 

Stephen QoodlAg 

L. Gardner. 

N.B. Story 

Chester F. SheUey .... 

W. HoUiftter 

Andrew Sj^Afng . . . w . . 



'— ■ 



\ 



Byron HoUey 

S^nHollev , 

Geoi^ Amoldt 

George Amoldt 

H.yTB. Barker 

N.B. Story 

Gilbert S. BoBB 

&B.HcFarliB 

N. H. Brtggs ■ 

Perry A. BSbbard 

Geoige G, RasseB .... 

J. B. Smith , . . . 

L. H. Spencer 

It* Urn SOWMSM? ^ 



Nature of service. 



Aseistnt engineer. 
AsBietuit engineer. 
AsBistaftt engineer. 
ABBiBtaat engineer. 

Surveyor 

Bodman 

InBpeotor 

Inspector. 

Inspector 



Ko. of 
<2ay8. 



80 
fiO 

lao 
ao 

88 

84 

W 

as 

46 



Bate of com- 
pensation. 



$5 60 



6 
6 
6 
4 



50 
60 
60 
00 



S50 



6 
4 



00 
00 
00 



Amount. 



$440 00 
S75 00 
716 00 
IfifiOO 
182 00 

86 00 
875 0<^ 
100 00 

90 00 
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Assistant engineer 

Assistant engineer 

Assistant engineer 

Assistant engineer. . : 

Assistant engineer 

Bodman *.... 

Bodman 

Chainman 

Cholnman 

Tapeman 

Flagman 

Axman •••• 

Inspector aietdiatiical stract'rs 
Inspector mechanical stnMt*» 



S8 


$5 00 


174 


660 


18 


600 


20 


560 


87 


560 


5 


850 


79 


9 75 


2M 


275 


7» 


5 75 


68 


08 


279 


45 


200 


14 


400 


78 


460 



$116 00 
957 00 

65 00 
110 00 
478 60 

12 60 
217 25 

79 75 
917 25 
187 00 
187 60 

90 00 

OS 00 
85100 



I j;'*; 




Total. 



$a,«nM 



8,128 25 



Table No. 1 — {Corvtmued), 

STATEMENT 4h(mmg the aseistcmts tempova/nly e 
eoBtmordmary refpeAra paid hg Canoi Chmmisnaner 
Jkcal yea/r endmg S&ptmiher 30, 1868. 




ed on 
the 
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NAMBS. 



J. Nelson Tnbbs 

George Amoldt 

George Amoldt 

J. Frederick Behn . . . 
J. Frederick Behn ; . . 

John A. Ditto 

Leman Gardner 

N.B. Story. 

Camillas Weiss 

F. B.Bichmond 

John Z. Qnackenbush 
Darwin G. Bronson.. 
Charles Bmerick 



Nature of senrioe. 



Assistant engineer. . 
Assistant engineer. . 
Assistant engineer. . 
Assistant engineer. . 
Assistant engineer. . 

Surveyor 

Surveyor and leveler 

Bodman 

Bodman , 

Chainman , 

Inspector , 

Inspector 

Inspector 



No. of 
days. 


Bate of 
compen- 
sation. 


Amonnt. 


109 


•5 52 


$509 60 


78 


560 


429 00 


27 


500 


185 00 


79 


500 


895 00 


106 


560 


577 60 


2 


500 


10 00 


97 


460 


80160 


15 


8 03 


45 00 


42 


200 


84 00 


18 


2 75 


49 60 


47 


800 


14100 


15 


800 


45 00 


89 


800 


117 00 





Total. 



$2,989 00 
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NAMBS. 



Tahle ITo. X— {Continued), 

GENIESEB VALLET CANAL. 



J. Nelson Tnblw 

Byroii HoUey 

Byron Holley 

Geoige Araoldt. 
Geoije Anioldt. 

L. Gardner. 

John Bisgood... 

E. Knecliling 

N.B. Story , 

N.B. Story. 

John Kiley. 

F. B. Richmond. 
F. B. Richmond. 
R. B. McFartln... 
R.B. McFarttn... 
Byron Holley, Jr, 
L. H. Spencer. . . . 



Natareofeenriee. 



AflsisUnt engineer. 

AMittant engineer 

Aseletant engineer 

Afleittant engineer. . . , 

Aseletant engineer 

Surveyor ana lereler 

Draftsman 

Lereler 

Rodman. 

Rodman 

Rodman 

Tapeman 

Tipemaii 

Chainman 

Chainman 

FUgman 

Inspec*r mechanic*! stractares 



No. of 


Rate of 


Amoont 


days. 


compen- 
sation. 




M 


$5 00 


$148 00 


fi6 


600 


880 00 


40 


660 


S80 00 


41 


600 


806 00 


*r 


600 


148 80 


» 


460 


117 00 


4S 


460 


108 60 


48 


400 


178 00 


40 


860 
800 


100 00 


48 


189 00 


4 


860 


10 00 


M 


886 


68 60 


40 


876 


110 00 


86 


886 


66 60 


88 


875 


T9 75 


10 


800 


80 00 


TO 


460 


865 60 





TotaL 



$8,400 85 



SUMMAEY OF TABLE No. 1, 
Showing engineermg eaepenses for fiscal year ending Sept. 30, 1868. 



NAiqS OF CANAL. 


Engineering 
proper. 


Incidentsl 
expenses. 


Amoont. 


TotaL 




$8,161 77 
1,495 86 

9^877 00 
8,188 86 

9^988 00 
8,400 86 


$84160 
607 87 


$8,998 87 
8,008 18 






$6,996 48 




$8,877 00 
8,198 86 


Repairs oidinaxy,' Genesee Valley canal .... 








6,600 85 


Repairs extraordlnaiy, Brie canal 

Repairs extraordinary, Genesee Valley canal 


$8,989 00 
9,40086 




6,899 86 


• 




Total 


$16,885 99 
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STATE ENGINEER AND 8UEVEY0R. 



107 



TABLE No. 3. 

STATEMENT showing the ammmt of work done wader the mper- 
vision of the Engineer Depa/rtment on miscdla/neous repairs^ 
authorized hy the Canal JSoa/rd and the Ca/nal Conrndssioners^ amd 
a/mxyimt paid tJiereon during the fiscal yea/r endmg September 30, 

1868. 

ERIE CANAL. 



DESCRIPTION OP WORK. 



CoDBtractiiig EUicott creek draw bridge 

Break in State ditch culvert 

Protecting towpath bank east Pittsford lock (done in 1866) 

Docking near Hawley's bridge (done in 1865) 

Building warehouse at Lockport 



Amount ap- 
propriated. 



$1,637 49 

8,059 09 

250 00 

192 35 

1,500 00 



Total 

amount 

done. 



$1,627 49 

8,059 09 

350 00 

193 25 

1,500 00 



Amount 

paid during 

year. 



$1,637 49 

8,050 09 

350 00 

193 35 

1,500 00 



GENESEE VALLEY CANAL. 



Rebuilding two spans Ischua aqueduct 

Rebuilding in part locks 14, 17, 18 and 30 

Iron bridge on Main street, Mount Morris 

Iron Bri^e at Nunda 

Temporary dam across Genesee river at Oramel 
Securing southwest wine Canaseraga aqueduct . 
Slide near north trunk at Portage 



$8,316 31 


16,181 19 


3,488 35 


4,000 00 


150 00 


414 00 


6,835 80 



$8,816 31 

16,181 19 

3,488 35 

8,399 63 

150 00 

414 00 

6,885 80 



$651 31 

16,181 19 

3,488 35 

3,399 63 

150 00 

414 00 

6,835 80 



I 
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